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HIS is a study of bed rest in the treatment of 

pulmonary tuberculosis and its effect on the 
incidence of relapse as seen in the late follow-up 
study of patients. It is an analysis of the effect of 
strict bed rest on tuberculosis. It is a follow-up 
report of the over-all sanatorium care of tuber- 
culosis. It presents the end results of strict bed- 
rest treatment in conjunction with temporary and 
permanent collapse procedures completed before 
the advent of modern chemotherapy. 


BACKGROUND 


Recent advances in the treatment of pulmonary 
tuberculosis warrant a critical review of the place 
of bed rest in the treatment of this disease. Bed 
rest has been the cornerstone of treatment for many 
years, with varying emphasis upon the character 
and duration of the rest. The recent introduction 
of drugs and improved surgical technics has created 
a need for a strict evaluation of the older methods 
of treatment. Such an analysis is necessary to 
establish a therapeutic baseline according to which 
the newer procedures may be judged. Since the 
treatment of even minimal tuberculosis without 
chemotherapy is unusual today, the effects of bed 
rest per se can only be determined by a retrospective 
study such as this. 

The use of bed rest in the treatment of tuber- 
culosis is a fairly recent development in the long 
history of the disease. Its widespread acceptance 
may be taken as some indication of its value. It is 
of interest as background that Sydenham, born 
in 1850, recommended horseback riding for long 
periods without interruption,’ and that as late as 
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1890, Dr. H. I. Bowditch,? of Boston, was an 
equally enthusiastic supporter of this method of 
curing tuberculosis. Paterson,’ in the early years 
of this century, recommended a program of graded 
physical labor for patients. Skiing and toboggan- 
ing* were in vogue in Switzerland as late as 1930 
for those with pulmonary forms of the disease. 

Out of the failure of these strenuous activities to 
improve patients with pulmonary tuberculosis, the 
concept of rest has emerged. Dettweiler,® in 1876, 
was probably the first to insist on absolute bed 
rest for fever in tuberculosis. For this purpose, 
he opened a sanatorium in the Taurus mountains 
for long-continued outdoor rest. To Dettweiler is 
due much credit as a pioneer in this field. 

Trudeau,® in the Adirondacks in 1882, only six 
years after Dettweiler, established the “cure” by 
rest in the mountains, but was inclined to stress 
outdoor life as much as rest per se. 

In 1911 Pratt,’ in Boston, recommended long- 
continued, strict bed rest for febrile and toxic 
periods of tuberculosis. He and Trudeau are prob- 
ably the two persons most responsible for bringing 
order out of chaos in the treatment of this disease. 
Later, Amberson,® in 1930, emphasized the need of 
strict bed rest for “the lasting cure of tuberculosis,” 
and Bray,® at Ray Brook, recommended graded 
ambulatory exercise outdoors, for which he claimed 
results as good as those of strict bed rest. 

Since 1930 the Channing Home has used strict 
bed rest as the basis of treatment, with whatever 
additional form of therapy was indicated. 

This brief review of the roles of rest and exer- 
cise in the treatment of pulmonary tuberculosis 
illustrates the purpose of all clinicians: to produce 
a peace of body and mind, which is often con- 
sidered as important as strict physical rest itself. 
There has always been a conflict of attitudes toward 
the treatment of the tuberculous patient, necessitat- 
ing a compromise between the needed rest in those 
acutely and chronically ill and the physiologic 
benefits of exercise for the normal body. This con- 
flict of ideas still prevails and probably accounts 


up 
of the 
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for the wide variations in the types and strictness 
of the regimens of rest advised. 


MATERIAL 


The records of all patients admitted to the Chan- 
ning Home for Tuberculosis from 1930 through 1944 
were studied. This institution is a 29-bed volun- 
tary hospital originally founded in 1857 for the 
treatment of chronic disease in women. Since 1900, 
however, only patients with pulmonary tuber- 
culosis have been admitted for treatment. Patients 
admitted to the sanatorium are placed on strict 
bed rest with few exceptions, and are sént to the 
upstairs ward reserved for this form of therapy. 
Those in the downstairs ward have bathroom 
privileges and are eventually allowed some exercise. 

When there are no more clinical signs of active 
disease, the sputum is converted and serial x-ray 
films show no change, a patient is transferred from 
the upstairs to the downstairs ward. Eight weeks 
before discharge, patients are placed on exercise in- 
creasing by daily increments of five minutes, until, 
having reached four hours a day out of bed, they 
are discharged home to continue their treatment 
under the care of their physician. 

To define our terms more fully, “strict bed rest” 
means twenty-four hours a day in bed, with eleven 
or twelve of these hours flat in bed with only a thin 
pillow under the head. During the remainder of the 
day patients are allowed to sit up in bed, read or 
engage in occupational therapy; no bathroom 
privileges are permitted. ‘‘Exercise’’ is interpreted as 
meaning the time spent out of bed, in addition to 
bathroom privileges. Most of the exercise is spent 
by patients visiting each other within the ward or 
sitting outdoors in good weather. Not much actual 
physical activity is indulged in. 

For the purposes of this study, chest films taken 
at the time of admission, six weeks after admission, 
four months after admission and at discharge were 
selected for review. These were evaluated in retro- 
spect by a panel of 3 or more staff members. In 
addition, films taken in the period up to five, six 
to ten, eleven to fifteen and sixteen to twenty years 
after discharge were reviewed to evaluate the pa- 
tient’s subsequent progress. : 

The incidence of relapse or progression of disease 
under sanatorium treatment and of relapse after 
discharge was selected as an index of the success or 
failure of treatment. Therefore, no attempt was 
made to differentiate a “relapse” from a “pro- 
gression.” It was assumed that all patients dis- 
charged had received the maximal benefit from 
hospitalization and that the end result could be 
better classified as good or poor, regardless of 
whether the disease had progressed or relapsed ac- 
cording to the strict definition of the terms. We 
have not corrected for the patients who signed out 
against advice. This was a rare occurrence, and 
did not significantly affect the results. It should 
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be noted that 53 of the 377 patients studied were 
allowed bathroom privileges on admission. This 
meant twenty-three hours a day in bed instead of 
the conventional twenty-four mentioned above. 
This was due to the lack of space in the ward re- 
served for strict bed-rest patients. Patients who 
were granted this liberty on admission had small 
lesions and were afebrile and were thus considered 
good risks for an hour’s activity each day. Further- 
more, statistical analysis of this group revealed 
that it was justifiable to consider them with the 
main group of patients. 

During the fifteen-year period of this study 434 
patients were admitted to the institution. Seven 
of these were never proved to have had active 
tuberculosis. Sixteen were transients with old 
tuberculosis who were boarded in the sanatorium 
while awaiting surgery at other hospitals and who 
did not spend sufficient time in the Channing Home 
to be included in the series. Thirty-four were re- 
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YEAR AFTER DISCHARGE 


Ficure 1. Cumulative Relapse Rate in All Forms of Tubercu- 
losis after Discharge. 


admissions and were classified as relapses. There- 
fore they were evaluated only on the basis of their 
original admission. 

A total of 377 cases thus became available for 
study after the first admission. Of these, 156 were 
transferred from the Channing Home to other 
sanatoriums, usually for financial reasons in pro- 
longed cases but for incompatibility in a few. These 
transfers were reviewed with care throughout the 
entire course of the treatment and included in the 
total follow-up data. Any reference to length of 
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hospital stay concerns the time spent in the Chan- 
ning Home as well as that in other institutions. 
We have not treated this group as a distinct en- 
tity because, on review, it was apparent that their 
relapse rate did not differ significantly from that 
of the 221 patients who recsived their hospital 
treatment at the Channing Home (Fig. 1). There- 
fore, our follow-up data and statistical analyses 
were all based on the total hospitalization of 377 


TaBLeE 1. Average Hospital Stay. 
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because of the recent history of pleurisy with 
effusion in the presence of a positive tuberculin 
test. 


PATHOLOGICAL Type oF DISEASE 


It is often difficult to determine the pathological 
type of disease by study of the x-ray film. Exuda- 
tive and caseous lesions cannot be well distinguished 
by inspection of a single film. Therefore, the speed 


THERAPY Fa MoperaTety Casesor Cases or ALL 
Apvancep Apvancepd Miunimat  PLevurRisy Cases 
Cases ASES ISEASE 

mo. mo. mo. mo, mo. 

Strict bed rest (alone) 13.8 9.3 6.7 6.1 9.2 
Pneumonecto 20.3 15.3 18.7 
paralysis... 16.0 14.6 10.0 


patients. 
tion was twenty-eight and three-tenths years. The 
youngest patient admitted was fifteen, and the 
oldest sixty-nine years of age. 


The median age of the patient popula- 


LencTH oF HospitTat STay 


Table 1 shows the average stay of all patients in 
the hospital, the anatomic extent of disease and 
the type of therapy received. This includes only 
patients who were alive at discharge. The “phrenic- 
nerve paralysis” classification refers to a group of 22 
patients who received this form of therapy in addi- 
tion to bed rest but without other collapse measures. 
Patients given thoracoplasty are seen to have had 
a long period of hospitalization, probably because 
they had at the time of admission sufficiently acute 
or advanced disease to warrant a long period of bed 
rest before surgery was undertaken. The same 
thing can be said for pneumothorax, which was 
used in patients with exudative and cavitary cases 
who did not do well on bed rest alone. 


ANATomIc EXTENT oF DISEASE 


Table 2 shows the anatomic extent of the disease 
in the 377 cases at the time of admission. It will 
be noted that advanced disease accounted for 75.9 
per cent of all admissions. The term “unclassified 
disease”’ refers to patients whose films showed so 
much fibrosis, owing to pleuritis or distortion from 
thoracoplasty, that the anatomic extent of the 
parenchymal lesion could not be determined by 
inspection of the chest film. 

The 1 case of tuberculous adenitis was proved 
by biopsy. One case was diagnosed as tuberculous 
pleurisy with effusion before admission, although 
x-ray films in the hospital failed to show the presence 
of any fluid. The patient was treated as tuberculous 


of clearing shown in serial films was used as a better 
indication of an inflammatory exudative process. 
Even so-called nodular lesions have an exudative 
factor and may show remarkable clearing in a 
relatively short time. 


TABLE 2. Anatomic Extent of Disease. 


Anatomic LEs1on No. or Per 
Cases CENTAGE 
Pleural effusion, bres parenchymal lesion ...... 15 4.0 
Pleurisy without osien of parenchymal lesion ... 1 0.3 


Table 3 presents the pathological types of disease 
based on the study of serial films. Those classified 
as cavitary almost always had fibrous or exudative 
components in addition to cavity, but were listed 
as cavitary when that was considered to be the 


TaBLeE 3. Pathological Types on Admission. 


PATHOLOGICAL No. or Per- 

T Cases CENTAGE 
Fibrous . 18 4.8 


lesion of prime importance. Exudative shadows 
were considered evidence of early disease or recent 
extension of an old infection. Stringy, fibrous lesions 
were judged to be clearly indicative of an old disease. 
In mixed types of disease the predominant lesion 
determined the classification of the pathology. 


TREATMENT 


As stated above, strict bed rest was utilized as 
basic therapy at the Channing Home during the 
interval studied. Any patient subjected to collapse 
or excision treatment had had a preliminary period 
of strict bed rest. After major surgery, patients 
had another six months of strict bed rest before 
being allowed bathroom privileges and exercise. 

The 140 patients listed under pneumothorax 
represent those in whom pneumothorax was satis- 


TaBLe 4. Types of Treatment. 


TREATMENT No. or Per- 
PATIENTS CENTAGE 
Phrenic-nerve paralysis 22 5.8 
Lobectomy or pneumonectomy ................. 9 2.4 


factory in addition to strict bed rest. No definitive 
surgery was done in this group. In an additional 
89 cases pneumothorax was attempted but was 
abandoned because of failure of lung collapse 
secondary to adhesions, failure of cavity closure or 
development of pleural fluid. Of these 89 patients 
28 returned to a strict bed-rest regimen without 
surgery, 38 were treated with thoracoplasty, 6 had 
some form of excisional therapy, and 17 had phrenic- 
nerve paralysis without any other form of collapse 
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advanced cases. This incidence seems unusually 
high, but it should be noted that 23 of these were 
so severely ill that no other definitive measures 
were considered feasible or safe. Twenty patients 
in the younger age group who were treated with 
pneumothorax had minimal lesions. Although this 
is not now the accepted mode of treating minimal 
disease, these patients were admitted at a time 
when Chadwick and Evarts'!® recommended such 
treatment. 


Data 


All living patients were followed for a minimum 
of five or a maximum of twenty years; 57.5 per 
cent were alive at the end of the follow-up period, 
and 22.6 per cent had died of the disease (Table 5). 
The first column of Table 5 demonstrates the in- 
cidence of relapse after the first hospital discharge 
and also the number who died in the hospital on 
the first admission. We have used the term “re- 
lapse” here to designate any patient who showed a 
progression of disease after leaving the institution, 
no matter how long or short the interval after dis- 
charge. The 48 patients who died in the sanatorium 
were sufficiently ill for the disease to progress in 
spite of treatment. 

The second column of Table 5 shows that there 
was a high mortality from tuberculosis among 
those who relapsed. Of the 8 who relapsed more 
than once, 3 finally succumbed to the disease. Of 
the total of 95 patients who relapsed 30.5 per cent 


Tasie 5. End Results of Treatment. 


REsuLt AFrer First AFTER Arter More PATIENTS 

SANATORIUM RELAPSE HAN ONE WITH AND 

ApMISSION ELAPSE WITHOUT 

RELAPSE 
NO. OF NO. OF NO. OF NO. OF 
CASES CASES CASES CASES 

Death of causes other than tuberculosis ............. 26 ( 6.9 6( 6.3 2 (25 34( 9.0 
Patient lost to follow-up study 11( 2.9 %) 12( 3.2 
Activity still restricted after discharge from sanatorium 9( 2.4 14 vi 7 2 (25%) 25 ( 6.6 
X-ray evidence of spread (no treatment) ............. 4( 4.2 —_ 4( 1.1 


therapy. Since these patients received air for an 
insufficient length of time to cause any significant 
alteration in the clinical course, they are classified 
in Table 4 according to the final form of therapy. 
Correlation of the extent of disease and type of 
treatment employed showed that the strict bed- 
rest patients were divided almost equally between 
far-advanced, moderately advanced and minimal 
disease. Thoracoplasty was the most common form 
of surgical treatment. Pulmonary excision at that 
time was still in its infancy. Two hundred and 
eighty-four patients received bed rest only, or bed 
rest supplemented by pneumothorax. Forty-four 
of the patients treated with bed rest only had far- 


finally recovered, and 6.3 per cent died of causes 
other than tuberculosis. The others are dead of the 
disease, have relapsed again or are still on restricted 
activity. In 4 cases a small spread of disease was 
seen in the final x-ray film, without clinical signs 
of activity. There was no further follow-up study 
of this group, either because they were lost or 
because the study ended. 


LiFE-TABLE ANALYSIS 


The preceding discussion is based on the final 
follow-up percentages of Table 5. The chronologic 
relations can be presented more clearly in the form 
of life tables (Table 6). Such studies as developed 
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by Hill" and Puffer report the relapse and death 
rates in relation to the total person years of follow- 
up study of each patient. 

Patients listed as “Lost in Year’ represent those 
who had to be dropped from the study either because 
they died of causes other than tuberculosis or be- 
cause contact was lost. Since the study ended in 
1949 from the point of view of follow-up observa- 
tion, no patient discharged in 1944 could have been 
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ment. This was due to the 48 patients, many of 
them severely ill at the time of admission, who 
progressed to die in the institution in spite of treat- 
ment. The “cumulative relapse rate’ reveals that, 
of 100 persons, 50.1 had either progressed in the 
sanatorium or relapsed after discharge by the end 
of twenty years. Other life tables of the post- 
sanatorium period have been prepared, with correc- 
tion for the 48 who died in the institution. The 


TaBLe 6. Life Table of Initial Relapses (Progressions) in All Cases. 


Year No. Present No. Lost No. or PaTIENT Annuat Percentace Cumu ative 
aT START In YEAR INITIAL Risk RELAPSE WITHO ELAPSE 
or YEAR RELAPSES TE FOR REvLapPsE 

DURING YEAR YEaR in YEAR 

Less than 1* 377 17 48 368. 13.0 87.0 13.0 
1 312 5 22 309. 7.1 92.9 19.1 
2 285 3 10 283. 3.5 96.5 22.0 
3 272 3 14 270. 5.2 94.8 26.1 
4 255 8 12 251.1 4.8 95.2 29.6 
5 235 18 8 226. 3.5 96.5 32.1 
6 209 16 5 201. 2.5 97.5 33.8 
7 188 24 6 176. 3.4 96.6 36.0 
8 158 16 1 150. 0.7 99.3 36.4 
9 141 24 3 129.0 2.3 97.7 37.9 
10 114 7 3 110. 2.7 97.3 39.6 
11 104 10 4 99.( 4.0 96.0 42.0 
12 90 10 1 85.0 1.2 98.8 42.7 
13 79 11 2 73. 2.7 97.3 44.2 

14 66 16 2 58.0 3.4 96.6 46.1 

15 48 14 1 41.0 2.4 97.6 47.4 

16 33 8 0 29.0 0 100.0 47.4 

17 25 13 1 18. 5.1 94.9 50.1 

18 11 2 0 10.0 0 100.0 50.1 

19 9 7 0 5. 0 100.0 50.1 

20 2 2 0 1.0 0 100.0 50.1 

Totals 234 143 


*In sanatorium. 


followed for more than five years. Hence such a 
patient would be considered as “lost” to the study 
group at the beginning of the sixth year after dis- 
charge. The 17 patients “lost” during the period 
of observation in the sanatorium represent those 
who died from heart disease, pneumonia or other 
conditions unrelated to tuberculosis. Thus, the 
patients remaining at risk are those still in the active 
study group who continue to present the possibility 
or “risk” of relapsing. Those who did relapse (pro- 
gress) during the year, are premanently dropped 
from the study at the time of relapse, for they are 
then no longer at risk. For reasons of expediency, 
the term “relapse” is used as synonymous with pro- 
gression in this and following tables. The “annual 
relapse rate” represents the incidence of relapse 
for each hundred person years of observation, or 
the relapse rate for each hundred persons in this 
study per year. 

The “cumulative relapse rate” represents the 
total number who have relapsed during the period 
of the study per hundred patients, year by year. 
This establishes a common denominator to stan- 
dardize comparisons in “hundred person years of 
follow-up observation” for series of cases of less 
than 100 or more than 100 patients. 

Table 6 shows that the highest annual relapse 
rate occurred during the period of sanatorium treat- 


cumulative relapse rate in this table is only 42.0 
per hundred for the twenty-year period. This com- 
parison is of importance in showing that statistics 
of such a study should take into account the num- 
ber of patients who did poorly while under treat- 


TaBLe 7. Comparative psec go Rates (All Forms of Treatment) 
in 61 Cases of Minimal and 168 Cases of Advanced Pulmonary 
Tuberculosis dl Life-Table Analysis from the Time of Admission. 


Time or Evatuation Cases or MINIMAL Cases or ADVANCED 


TUBERCULOSIS TUBERCULOSIS 
ANNUAL CUMULA- ANNUAL CUMULA- 
RELAPSE TIVE RELAPSE TIVE 
RATE RELAPSE RATE RELAPSE 
TE RATE 
% % % per % 
hundred hundred 
End of sanatorium care .. 1.7 1.7 16.1 16.1 
3d yr. after admission .... 2.0 14.0 4.2 25.0 
Sth yr. after admission ... 4.3 19.3 5.3 33.1 
10th yr. after admission .. 0 27.1 3.1 41.6 
15th yr. after admission .. 7.1 39.1 2.3 48.9 
yr after admission .. 0 39.1 0 56.2 


ment in the institution as well as those who have 
finished treatment. Hence, from an over-all point 
of view it can be seen that in the 377 cases, the poor 
results at the end of twenty years numbered 50.1 
per 100. Such factual data, statistically presented, 
constitute the most satisfactory basis for comparing 
end results of one study with those of similar studies. 


44 


Table 7 demonstrates the high progression rate of 
advanced tuberculosis in the sanatorium with 
relatively low annual progression rates after dis- 
charge. In the 61 cases of minimal tuberculosis 
there was a cumulative relapse rate of 39.1 per hun- 
dred over the twenty-year period studied. The annual 
relapse rate of 1.7 per cent in minimal cases in the 
sanatorium represents a patient who had rapidly 


TaB1eE 8. Life-Table Comparison of Relapse Rates in 140 Cases 
of Pneumothorax and 62 of Thoracoplasty. 


THORACOPLASTY 


Date or EvatvuaTIon PNEUMOTHORAX 
ANNUAL CUMULA- ANNUAL CUMULA- 
RELAPSE TIVE RELAPSE TIVE 
RATE RELAPSE RATE RELAPSE 
T AT 
% % % per % 
End of sanatorium treat- 
3d yr, after admission..... 5.7 13.9 5.7 13.5 
Sth yr. after admission.... 7.0 20.7 0 17.0 
10th yr. after admission... 0 32.7 0 29.2 
15th yr. after admission... 3.7 43.3 0 33.0 
20th yr. after admission... 0 54.4 0 33.0 


progressive disease leading to death in the in- 
stitution. 

In contrast to the high cumulative relapse rates 
of patients treated with pneumothorax (Table 8) 
the rates after thoracoplasty were quite low, in 
spite of the fact that this procedure was usually 
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An attempt to compare minimal cases treated with 
strict bed rest as opposed to those treated with 
modified bed rest at Trudeau Sanatorium showed 
figures roughly similar.“ The impression given 
by the figures is that those on the strict regimen 
did slightly better during the first five years after 
discharge, whereas those on the more liberal regimen 
of modified bed rest had a lower relapse rate during 
the ensuing fifteen years after discharge. In each 
case the incidence of relapse was greatest during 
the first five years, being 70.6 per cent on strict 
bed rest in the Channing Home cases, and 88.9 per 
cent on modified bed rest at Trudeau Sanatorium. 

For the first ten years after discharge there is 
not much difference in the two groups, but after 
ten to twenty years the patients on strict bed rest 
did not fare so well, showing a much higher relapse 
rate. Speculation only leads us to reflect that the 
high rate may have been due to differences in the 
economic level of patients in the two institutions. 
The late breakdowns in the Channing Home group 
may have been due to differences in living and work 
conditions. 

Mitchell and Knudson“ show a closely similar 
distribution of the number of breakdowns in each 
five-year period, with a much higher rate in one to 
five years after discharge from Trudeau Sana- 
torium. Speculation, again, leads one to wonder if 
the effects of strict bed rest account for the better 


TasBLe 9. Death Rates for All Cases (All Forms of Treatment). 


Date or EVALUATION No. or PATIENTS 
Cases ST IN 
at START EAR 
or YEAR 
Ena vf sanatorium treatment . 377 17 


3d yr. after admission ........ 303 3 


Sth yr. after admission ...... 285 10 
10th yr. after admission ..... 174 27 
15th yr. after admission ..... 87 22 
20th yr. after admission ...... 12 10 


DEaTus PaTIENT ANNUAL Cumuta- 
ROM Ri EATH RATE TIVE 
TuBER- FROM Deatau 
CULOSIS TuBER- Rate 

CULOSIS 

per 100 
48 368.5 13.0 13.0 
4 301.5 1.32 15.0 
5 280. 1.8 18.8 
0 160.5 0 22.5 
0 76.0 0 24.4 
0 7.0 0 30.4 


reserved for cases in which ‘pneumothorax had 
failed. Thoracoplasty showed the lowest cumula- 
tive relapse rate in cases in which conversion of the 
sputum and cavity closure could not be brought 
about by other means. 

Table 9 presents the death rates for all cases and 
all treatments from the beginning of sanatorium 
care to the end of the twenty-year follow-up period. 
The high rate in the sanatorium is due, as noted 
before, to the far-advanced cases that progressed 
to a fatal outcome in spite of treatment. The high 
incidence of death in hospitals is a sad commentary 
on the ineffectiveness of treatment in the days 
before chemotherapy. Today, the prognosis of the 
rapidly progressive case has changed dramatically 
under the influence of antituberculous drugs. No 
deaths from tuberculosis are noted beyond the fifth 
year after discharge. 


record of the Channing Home in the first five years 
after discharge. 


Discussion 


Empirical opinions concerning the effect of bed 
rest on tuberculosis are plentiful, but factual or 
scientific data are few. 

Dock,!5 in a study of the hemodynamics of the 
body in the upright and horizontal positions, shows 
how the circulation — and therefore, he concludes, 
the nutrition of the apexes of the lung — is greater 
in the lying position. This concept is consistent 
with theories of apical localization of progressive 
primary tuberculosis.’® If this assumption is cor- 
rect, patients on strict bed rest should do much 
better than those on modified bed rest. 

Wright and his associates!? at Trudeau Sana- 
torium showed in physiologic studies that the hori- 
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zontal position produced a 30 per cent reduction 
in the resting volume of the lungs compared to the 
standing position. Pneumoperitoneum caused a 
similar reduction in lung volumes. These are among 
the first efforts to explain the physiologic effects 
of bed rest on the lungs. 

Whatever the mechanism may be, there seems to 
be a close relation between recovery and a good 
selective collapse of the lung by any of a variety 
of mechanical technics. Whether this is due to 
decreased pulmonary activity, alterations in blood 
flow or a relaxation of the elastic forces of the 
lung, Wright et al. point out that the effectiveness 
of collapse is too apparent to be attributable to 
coincidence. Perhaps all these factors play a part 
in the effectiveness of bed rest as in collapse therapy. 

It is not uncommon for patients with active 
disease to lose all signs of fever, malaise, anorexia 
and productive cough in the course of a few weeks 
on strict bed-rest treatment. When x-ray stability 
and conversion of sputum have been attained, and 
ambulation supplants rest, the fate of the patho- 
logic process depends on such nebulous factors as 
the patient’s inherent resistance to tuberculosis 
and the subsequent mode of living. 

As shown in this study, no matter what the stage 
of the tuberculosis or the treatment applied, the 
cumulative relapse rate is high. For example, the 
twenty-year cumulative relapse rate is°33 per cent 
for patients treated with thoracoplasty (in addi- 
tion to strict bed rest), 39 per cent for patients 
with minimal tuberculosis treated with strict bed 
rest and 54 per cent for patients with moderate 
disease treated with strict bed rest. The rate for 
advanced tuberculosis treated by every means 
available at the time was 56 per cent. 

Bed rest must be considered a specific form of 
therapy along with other procedures such as pneu- 
motherapy, chemotherapy and the variety of de- 
finitive surgical technics. The effectiveness of any 
method seems to be of doubtful influence beyond 
the period of its application as therapy. In this 
study each form of treatment used has been for 
designated cases without random selection, and 
therefore the results of specific treatments are 
hardly comparable with each other on a strictly 
statistical basis; but in all forms of therapy, as a 
result of this study, we have reason to be dissatisfied 
with the subsequent rate of relapse. 

Mitchell,'® in his recent evaluation of modified 
bed rest in minimal tuberculosis, showed that the 
younger the patients, the more newly acquired the 
disease and the greater its extent, the more likely 
it was to relapse in the course of time. He con- 
tinues to “‘search for a more dependable form of 
treatment for minimal tuberculosis than modified 
bed rest.” The present study indicates that strict 
bed rest does not supply a more dependable treat- 
ment of minimal tuberculosis than modified rest. 
However, in both it seems preferable to utilize other 
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available treatment in a disease that is so unpre- 
dictable and so prone to reoccurrence. Antituber- 
culous drugs should be used in addition to bed rest, 
and in selected cases, surgical excision of residual 
caseous foci may prove to be another aid in the 
more lasting “‘cure”’ of tuberculosis, even in minimal 
cases. 

Antibacterial drugs and excisional procedures 
have been added to our armamentarium of treat- 
ment since the termination of this study. Surgery 
has perhaps made its last major contribution to the 
management of pulmonary tuberculosis. Bacteri- 
ologically, the drugs at present in use are of value 
but leave much to be desired. Perhaps more potent 
drugs, or new combinations of the present drugs 
will prove more effective in the future. 

Although the real effect of bed rest is still un- 
known, its value in active stages of tuberculosis 
remains widely accepted. It may be possible to 
shorten the period of bed-rest therapy when it is 
used in conjunction with anti-tuberculous drugs, 
but if so the popular concept of “‘cure” may have 
to be redefined. Greater emphasis on indoctrina- 
tion of the patient concerning his disease will be 
necessary, and rehabilitation may become accept- 
able while long-term chemotherapy is being carried 
on. Meanwhile, in these periods of exploration into 
new therapies, bed rest should remain the start- 
ing point of management. 

Finally, it should be noted that the study of bed 
rest alone in the treatment of pulmonary tuber- 
culosis has come to an end. The unequivocal value 
of antituberculous drugs makes treatment of active 
tuberculosis by bed rest alone hardly justifiable 
today. The problem of the future will be to deter- 
mine how much bed rest, strict or modified, is 
advisable in addition to drug therapy in the over- 
all management of each patient. 


SUMMARY AND CONCLUSIONS 


A study of strict bed rest in the treatment of 
377 consecutive patients with pulmonary tuber- 
culosis admitted to the Channing Home between 
1930 and 1944 is presented. Patients were fol- 
lowed for not less than five and not more than 
twenty years. Data in the form of life tables are 
analyzed. 

Various treatment groups were studied to deter- 
mine the twenty-year cumulative relapse rate. 
When all available types of treatment were em- 
ployed, this rate was found to be 39.1 per cent for 
minimal and 56.2 per cent for advanced pulmonary 
tuberculosis. The latter figure was the highest 
found for any specific form of therapy. 

Patients treated with thoracoplasty showed a 
twenty-year cumulative relapse rate of 33 per cent. 
(This was the lowest rate found for any specific 
therapy.) 

Seventy per cent of all relapses occurred within 
five years of discharge. 
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Strict bed rest was not superior to modified bed 
rest as judged by the late cumulative relapse rates. 


We are indebted to the following staff members and con- 
sultants of the Channing Home Staff who supplied information 
about their a % who assisted in the interpretation of 
x-ray films: Drs. D. Cohen, James S. Mansfield, Orrin 
Levin, Donald S. ine, Richard H. Sweet and John W. Strieder. 
The statistical data were reviewed by Dr. Jane Worcester, 
professor of biostatistics at Harvard School of Public Health, 
and Dr. Roger S. Mitchell, assistant director of the Trudeau 
Sanatorium. 
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ELECTRIC BURNS* 
Report of a Case 


Rosert R. Batpripce, M.D.t 


PROVIDENCE, RHODE ISLAND 


OMPREHENSIVE studies and reviews con- 
cerning electric shock and burns have been 
presented by Pearl,! Lewis? and others. Their com- 
ments and bibliographies have provided the basis 
for the following discussion. 

Burns from electricity are of two general types — 
“arc” and “contact.” In the former the injury is 
usually extremely severe since the victim’s tissucs 
are heated by a current of 2500 to 3000°C. Tissues, 
including bone, are melted and volatilized. Contact 
injuries follow actual contact with a “live” electric 
conductor and imply passage of the current through 
all or part of the victim’s body, from point of con- 
tact to point of exit, or “ground.” 

The extent of injury resulting from contact with 
an electric current depends on the interrelation of 
at least six factors: 


Voltage (electromotive force). It is generally 
believed that low voltages (110 to 120) are not 
fatal. Deaths have been reported, however, from 
volts as low as 46; there are also records in which 
25,000 volts did not kill. Contact with such low 
currents as are used in bathroom heaters, electric 
vibrators, or domestic lighting fixtures may be 
fatal. High voltages may indeed be somewhat 
less lethal than low,’ although not necessarily 
less destructive. 

Amperage (unit of current). One computes 
amperage by dividing voltage by resistance. 


*Presented at the annual meeting of the Kew England Surgical Society, 
Watch Hill, Rhode Island, September 12, 1 


+Surgeon, Department of Surgery, Hospital. 


Resistance is frequently impossible to determine 
after an accident. 

Type of current (alternating or direct). In lab- 
oratory animals central-nervous-system and car- 
diac effects vary with different types of currents 
and in different species. In general, alternating 
currents of relatively low frequency are the most 
lethal. Alternating currents with such high fre- 
quencies as 1,000,000 cycles are used safely in 
diathermy machines. 

Resistance (ohms). Resistance of body tissues, 
especially of blood, lymph and cerebrospinal fluid, 
is slight. Skin and bone offer the greatest resist- 
ance and are therefore most likely to be injured. 

Skin resistance varies with its location, thick- 
ness, cleanliness and, especially, degree of mois- 
ture. It is said that dry skin offering a resistance 
of 5000 ohms may be transformed by the applica- 
tion of saline solution to a conductor with a 
resistance of only 300 ohms.* 

Relatively low voltages may be fatal if “the 
current passes through the heart by way ‘of 
moist skin contact and ground.® There is less 
danger from 1000 volts with a dry contact than 
110 volts with a wet.°® 

The extent, firmness of the contact and ‘degree 
of resistance of the skin are important not only 
at the point of entrance of current but also at 
the point of exit. Moisture of skin or clothing 
or the wearing of nail-soled or wet shoes provides 
ideal low-resistance conduction for “grounding” 
of current. 
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Resistance and degree of injury are related not 
only at the point of contact and of “ground” 
but also, significantly, within the body. Heat is 
generated within blood vessels by resistance of 
their muscle walls and is proportional to the 
resistance offered and the square of the current. 
The same laws apply within the central nervous 
system, where lymph and cerebrospinal fluid are 
in contact with the more resistant meningeal and 
nerve tissues. 

Path of current. As might be expected, inter- 
ference with vital cardiac or cerebral functions is 
the usual cause of death. No fatal cases are 
reported, regardless of the extent of local damage, 
in which the current passed from foot to foot. 
On the other hand death usually occurs when 
currents have traversed the chest or brain. 

Duration of contact. If death does not occur 
residual injury will be proportionate to the dura- 
tion of the contact, regardless of all other factors. 

Burns from electricity, at both site of contact 
and ground, are variable in severity and extent. 
When tissue destruction is not excessive the 
burns are characterized by “current markings,” 
which are pathognomonic. 

In striking contrast to the usual thermal burns 
electric burns are painless. Complete local coagula- 
tion of tissues, including sensory nerves and blood 
vessels, has taken place. Burned areas may retain 
their original appearance for many days. 

It is not possible to judge the extent of local tissue 
damage by the appearance of an electric burn when 
it is first seen.’ Apparently minor injuries may 
eventually result in extensive necrosis. Tissue death, 
especially of the media of blood vessels, may extend 
far beyond the apparent limits of injury. Herein 
lies the explanation for the severe hemorrhage often 
seen as a late complication and the difficulty of 
controlling such hemorrhage by ligation of proximal 
arteries in apparently undamaged areas. 

Again depending on the character, intensity and 
direction of the current, severe and delayed effects 
may occur within the central nervous system.®:® In 
patients who survive the original shock there may 
be cerebral edema and convulsions, a variety of 
motor and sensory changes and profound psychic 
disturbances. 

Other common and serious sequelae are traumatic 
cataracts,!° bone necrosis and sequestration and pro- 
longed muscle contractures that defy treatment and 
may be so intense as to cause subluxation of joints, 
and fractures. 

In the following case typical damage to tissue 
occurred after the injury. 


Case REPoRT 


W. R., a 10-year-old boy, entered the hospital on February 23, 
1951, suffering from severe electric burns. About 30 minutes 
previously he had climbed a a fence surrounding an outdoor 
electric transformer carrying 2300 volts. At the top of the fence 
he slipped and in falling grasped 2 high-tension wires. Memory 
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returned during his rescue when he was found lying unconscious 
thirty feet below. 

Physical examination showed a fully conscious boy. There 
was no pain in the burned areas. The optic fundi, heart and 
lungs were normal. The blood pressure could not be taken. 
There was no evidence of shock. Examination of the extremities 
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Ficure 1. Appearance of the Upper Extremities on the Day 
of Admission. 
Note characteristic position of flexion, burns in both axillas and 
placid expression. 


revealed extensive burns of the right outer thigh and knee. The 
right arm was desiccated to the elbow, and the left to the axilla. 
All burned tissues were almost too hot to touch. Both hands 
were in extreme flexion. Tendons and bones were exposed. In 


Ficure 2. Appearance of the Left Hand and Forearm. 
Note the depth of tissue destruction. 


both axillas there were 
charred tissue (Fig. 1). 
the left hand an 


urple, deep and penetrating areas of 
igures 2 and 3 show the appearance of 
forearm and of the left leg and knee. The 


manner of burning of the right thigh and knee is conjectural — 
nding” at the time of original contact or by an 
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“arc” burn during his fall. Since, in either event, the current 
must have passed from arm to arm, or from arms to leg, it is 
remarkable that the patient did not die of ventricular fibrillation. 
Examination of the blood demonstrated a hemoglobin of 15 gm. 
100 cc., which rose to 18.1 gm. after 24 hours, during which 
blood and plasma transfusions had been given. The blood urea 
nitrogen was 8 mg., and the blood glucose 103 mg. per 100 cc.; 
the chloride was 95 milliequiv., the sodium 133 milliequiv., and 
the potassium 4.4 milliequiv. per liter. Prothrombin activity was 
95 per cent of normal. Blood counts and blood chemical constitu- 
ents remained normal except for a moderate anemia, at its 
lowest (9 gm. per 100 cc.) 1 month after injury. Urinalysis was 
wy a except for small quantities of protein. 
n almost compelling impulse to amputate both arms immedi- 
ately was rejected because of fear of hemorrhage and the necessity 
of preserving all viable tissue. The burns were dressed in sterile 


Ficure 3, Extensive Deep Burns of the Left Leg and Knee. 


auze. Ice packs were applied, and penicillin given daily. 
eparinization was carried out for anal tere, 

No signs of shock developed. On the contrary, the patient 
remained surprisingly vigorous and comfortable — and strangely 
unaware of the extent of his injuries. 

The chief concern was the possibility of hemorrhage. The left 
axilla was charred, and the necrotic axillary artery could be seen 
transmitting pulsations from the subclavian artery, which was 
not ligated early for fear that it might also have been injured 
and that it would not hold a ligature. 

Conservative bilateral amputations of both arms were carried 
out 3 weeks after admission. Sloughing tissue was excised from 
the right thigh. The knee-joint capsule was exposed. Septic 
arthritis did not a. 

Four weeks after admission the left subclavian artery was 
ligated in the neck. It appeared normal. The ligature did not 
cut through. Many skin grafts were applied and took poorly. 
Revisions and reamputations at the right elbow were required, 
as well as a plastic flap from the left shoulder to the left axilla. 

The patient was finally healed of all wounds and ready for 
discharge 5 months after injury. : 

At present writing he has normal function of the right knee. 

€ wears a cosmetic prosthesis from the left shoulder and a 
functioning prosthesis on the right upper arm. He has returned 
to public school and in most respects is self-dependent, including 
eating and cleansing himself after defecation. 

Rehabilitation was carried out at the Institute of Physical 
nee and Rehabilitation, New York University, and Bellevue 

ospital. 


Discussion 


Most authors agree that death is due more to the 
direction of current than to its intensity, and that 
ventricular fibrillation is the usual cause. It is conse- 
quently surprising that the patient discussed above, 
in spite of the fact that the current apparently passed 
from one arm to another or from the arms to the 
right leg, escaped this hazard. Respiratory paralysis, 
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prolonged tetanic contractions of respiratory muscles 
and secondary (or delayed) cardiac dilatation or 
hemorrhage into vital brain centers occur in some 
cases. 

Artificial respiration, intra-arterial or intracardiac 
injections of potassium and calcium salts, cardiac 
massage and electric defibrillation are mentioned as 
possible therapeutic measures in electrocuted pa- 
tients. Since the usual cause of death is ventricular 
fibrillation the practicability of applying effective 
emergency therapy in most cases is remote. 

Concerning treatment of nonfatal electric burns 
the majority of authors stress a conservative ap- 
proach." As pointed out above, it is impossible to 
determine the full extent of tissue destruction for 
days or weeks after injury. Experience has demon- 
strated the difficulties of blood-vessel ligation even 
at considerable distances from the site of apparent 
injury. Normal-appearing granulations frequently 
and persistently resist skin grafts until the latent 
period has passed. Patience and delay may not 
only prevent possible serious and uncontrollable 
hemorrhage during premature surgery but also 
allow time for demarcation of dead tissue and 
repair of adjacent damaged tissue, thereby preserv- 
ing all possible functioning parts—a boon to 
patient and plastic surgeon alike. 

Even as local pathology in electric burns and its 
treatment differ from those of the usual thermal 
burns, so does treatment of the patient as a whole. 
Owing to the sealing off of avenues of bacterial inva- 
sion infection is not a serious hazard. Coagulation 
of skin, lymph and blood vessels prevents loss of 
plasma, electrolyte disturbance and shock. Because 
of sensory-nerve destruction there is little or no 
pain. Toxic absorption is at a minimum. Although 
albuminuria and hemoglobinuria may appear for a 
few days renal failure is not reported. Pearl! says, 
“There are no gross or microscopic visceral lesions 
absolutely indicative of the passage of electricity 
through the organism or of death from this agent.” 
Treatment of survivors of electric burns requires 
delay and patience — never haste. 

It is not the purpose of this discussion to elabo- 
rate on the problems of rehabilitation. Its attain- 
ment requires the co-operation of many individuals 
and groups. The healed stump is useless when a 
comfortable and functioning prosthesis is lacking. 
The spirit as well as the body may have been desic-: 
cated and requires equal attention. 


SUMMARY AND CONCLUSION 


A case of severe electric burns, with recovery, is 
reported. 

The mechanisms, pathology and treatment of 
trauma due to electricity are reviewed. 

Prevailing concepts and methods of treatment of 
thermal burns do not apply in electric trauma, and 
are frequently contraindicated. 
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THE CUTANEOUS MANIFESTATIONS OF SYSTEMIC DISEASES* 


Antuony C. Cipotiaro, M.D.,{ anp Scuwartz, M.D.} 


NEW YORK, NEW YORK, AND MIDDLETOWN, CONNECTICUT 


T is becoming generally accepted that many cuta- 
neous abnormalities are symptomatic of general 
diseases and, therefore, that a disease may have in 
common various manifestations detectable in various 
organs of the body. However, there are many 
severe generalized and universal eruptions, some of 
which terminate fatally, such as pemphigus, which 
in the present state of knowledge appears to be 
entirely of cutaneous origin with no apparent organic 
abnormalities of other organs. The presence of 
cutaneous changes in systemic diseases has been 
particularly emphasized in recent years with the 
discovery of new findings in collagen diseases. The 
work of Libman and Sacks, who correlated the 
cutaneous lesions of acute disseminated lupus 
erythematosus with lesions of the kidneys and 
heart, has added much to the understanding of this 
disease. More recently, Hargraves et al.' and 
Haserick” have further clarified this complex disease 
by their writings dealing with the L. E. cell and the 
L, E. phenomenon. There is still much to be learned 
about this disease, particularly the relation of 
chronic discoid lupus erythematosus to the acute 
disseminated form. 

With new advances in every field of medicine, the 
specialist assumes the role of an internist. He is 
no longer isolated in the small domain of his specialty 
but constantly correlates his findings with those 
occurring in other parts of the body. This is par- 
ticularly true of a dermatologist. He is not the 
externist or the morphologist of several decades ago 
but has become in thinking and in practice an 
internist with specific knowledge of cutaneous ab- 
normalities. In his training the general background 
of a dermatologist is in internal medicine, and then 
after three years of specialized study in a recognized 
dermatologic center he qualifies for board exam- 
inations. 

*Presented at the annual meeting of the Massachusetts Medical Society, 
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Skin diseases, with few exceptions, are an expres- 
sion of derangement of the normal physiology of the 
organism. Many pathologic states — metabolic, 
endocrine, infectious or malignant — frequently 
manifest themselves first in the skin. That there is 
a growing awareness of the importance of the proper 
interpretation of skin eruptions in its broadest sense 
is shown by the increase in the number of dermato- 
logic articles appearing in publications devoted to 
internal medicine. 

A few dermatoses indicative of systemic involve- 
ment that have been selected for discussion will 
serve to demonstrate this relation. The lympho- 
blastomas, a group of malignant lesions composed of 
cells of the lymphocyte series, often manifest them- 
selves first in the skin. This group includes Hodg- 
kin’s disease, mycosis fungoides, lymphatic and 
myelogenous leukemia, lymphosarcoma, reticulum- 
cell sarcoma, giant-follicular lymphoma, chloroma 
and Spiegler—Fendt sarcoid. 

Often, the first sign of lymphoblastoma is a 
severe, intractable itching of the skin with no visible 
dermatitis. If diabetes can be ruled out, one should 
seriously consider the diagnosis of lymphoblastoma 
and proceed to do the necessary laboratory proce- 
dures. This pruritus may precede the skin eruption 
by several months. Hodgkin’s disease, particularly, 
begins with so-called essential pruritus. Various 
observers have given the incidence of skin mani- 
festations in Hodgkin’s disease as between 30 and 
53 per cent. Although the skin manifestation is 
frequently nonspecific, the lesion often reveals 
typical Sternberg—Reed cells in the skin infiltrate. 

Mycosis fungoides, which is predominantly a skin 
disease, is also associated with changes in the lungs. 
The skin lesions are eczematous in the early stages 
but eventually become infiltrated, at which time 
the diagnosis can be established by the type of 
infiltrate found in the cutis. Early diagnosis of this 
fatal condition and proper treatment with super- 
ficial x-ray therapy can prolong the lives of patients 
for many years. Either lymphosarcoma or reticulum- 
cell sarcoma finally develops, with widespread dis- 
semination to vital organs and a profound anemia. 
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The leukemias, in about 40 per cent of cases, 
result in skin changes, a large percentage of which 
reveal the true nature of the leukemia in the skin 
infiltrate. Often, the infiltrate will be specific even 
before the blood picture becomes diagnostic. Chronic 
myelogenous leukemia is an exception to this 
pattern, for it is rarely accompanied by a specific 
infiltrate in the cutis, only about 20 such cases 
having been reported in the literature. Chloroma is 
an unusual type of chronic myelogenous leukemia in 
which green tumors occur in the viscera. Several 
cases have been described in which skin tumors of 
the same greenish hue have occurred, facilitating the 
diagnosis. It is not generally recognized that pa- 
tients often present multiple leukemic nodules of 
the skin long before the peripheral blood or bone- 
marrow smears give evidence of leukemia. The 
period may be several years, and it is amazing how 
well these cutaneous lesions respond to superficial 
x-ray therapy. 

Lymphosarcoma usually begins in a lymph node 
and metastasizes to other structures. According to 
Gall and Mallory* cutaneous involvement occurs in 
about 25 per cent of various types of lymphosar- 
comas. Giant follicular lymphomas (Brill-Symmer’s 
disease) do not usually cause cutaneous involve- 
ment, the lymph nodes only being involved. 

The skin lesions associated with lymphoblastomas 
may be toxic or nonspecific, in which case one 
observes pruritus, urticaria, papulovesicles, ecchy- 
moses or petechiae, exfoliative dermatitis, herpes 
zoster and hyperpigmentation. The specific lesions 
of the lymphoblastomas include eczematous plaques, 
a profuse papular eruption, red to brownish infiltra- 
tions and nodules or tumors that may break down 
and form ulcers. Often, both the toxic and the 
specific lesions are observed in the same person. 

Another large group of diseases that can be diag- 
nosed on cutaneous inspection consists of the so- 
called lipoidoses. This presupposes a recognition of 
the primary lesion or xanthoma, which is a nodule 
or tumor composed of foam cells. They are usually 
of a yellowish hue and waxy in appearance. Fre- 
quently, xanthomas are the first sign of serious 
systemic diseases of various types. This group 
includes a large number of metabolic diseases, as 
well as some endocrine disturbances. 

Patients with myxedema, for example, often show 
xanthomas that improve or clear completely with 
the control of the hypothyroidism. The cause of the 
xanthomas is thought to be an elevation of the 
serum cholesterol in this disease. 

Biliary cirrhosis, which is secondary to perichol- 
angiolitic inflammation and fibrosis, results in 
increased production and decreased excretion of 
- cholesterol, jaundice appearing and being followed 
by xanthomas. Spider nevi, petechiae, severe pruri- 
tus and hemorrhages are also seen. 

Obstruction of the common bile duct may cause a 
secondary elevation of serum cholesterol, with forma- 
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tion of cutaneous xanthomas. These clear when the 
obstruction is relieved. 

Hemochromatosis, because of the liver damage, 
results in excessive formation of cholesterol, and 
true xanthomatous lesions in the skin may occur. 
The usual picture of hemochromatosis is the bluish 
discoloration of the skin and mucous membranes 
associated with diabetes mellitus. Hemosiderin is 
found deposited in the skin, as well as the viscera. 

The hereditary xanthomas are most important in 
view of the poor prognosis that attends these condi- 
tions. Xanthoma tuberosum multiplex is a fault 
of lipid metabolism seen in families, in which 
affected members have xanthomatous involvement 
of the extensor surfaces of the elbows and knees, 
lesions often appearing in the tendons and palms of 
the hands. In some cases there is definite evidence 
of involvement of the valves of the heart, the coro- 
nary vessels and other blood vessels, with serious 
impairment of the circulation, and often with sudden 
death. There is usually an increase in the serum 
cholesterol, and even the members of the family 
who do not have the xanthomas have a hyper- 
cholesterolemia. 

Xanthelasma of the eyelids is usually an indica- 
tion of improper fat metabolism and should be con- 
sidered an early sign of impending trouble, particu- 
larly anginal accidents. Gall-bladder disease and 
vascular disturbances may develop if a diet low in 
animal fats is not strictly adhered to. 

Poorly controlled diabetes results in hyperlipemia. 
Xanthoma diabeticorum consists of a diffuse eruption 
of small, yellowish papules on the extensor surfaces 
of the extremities and often involving the palms 
and soles. This type of xanthoma will clear and 
reappear, depending on the amount of hyperlipemia 
present. The hyperlipemia is due to fat transport 
from fat depots as a result of the disturbed carbo- 
hydrate metabolism. Cardiovascular disturbances 
may follow. 

Necrobiosis lipoidica diabeticorum is another skin 
manifestation of diabetes. This consists of sharply 
marginated, red to brown plaques, surrounded by a 
violaceous halo, in the center of which one sees 
atrophy and telangiectases. The usual location is 
over the anterior tibial areas. The necrobiosis may 
precede the onset of diabetes by many years, but if 
these people are followed long enough they will all 
eventually be found to have diabetes mellitus. Fat 
deposits are observed in the necrobiotic areas, and 
true xanthoma has been reported in 2 cases. The 
blood lipids may be normal or increased, and there 
is usually a tendency to peripheral vascular dis- 
turbances in the family. 

Xanthomatous infiltration may also occur in 
Von Gierke’s (glycogen-storage) disease, lipemic 
nephrosis and chronic pancreatitis. 

The reticuloendothelial diseases, which have re- 
cently been reclassified as belonging to the eosino- 
philic granuloma group, present various skin mani- 


; 


Vol. 250 No. 2 


festations that make the physician suspect the 
proper diagnosis.. This group includes Letterer—Siwe, 
Hand-Schiiller-Christian, Niemann—Pick and Gau- 
cher’s diseases. Although these conditions are rela- 
tively rare a proper evaluation of the skin eruption 
is of paramount importance. In Letterer-Siwe 
disease one finds skin lesions resembling eosinophilic 
granulomas, but no xanthomas. Petechiae are seen 
in the skin. Hand-Schiller—Christian disease pre- 
sents cutaneous xanthomas, rarefaction of the skull 
bones, exophthalmos and diabetes insipidus. The 
blood cholesterol values are usually normal. In 
Niemann-Pick disease there is a distinct yellowish 
discoloration of the skin, but no xanthomas are 
present. This disease is an error in the metabo- 
lism of the diaminophosphatids (sphingomyelin). 
Hepatosplenomegaly is usually present. Mental 
retardation is common, and there is an association 
with amaurotic familial idiocy. Gaucher’s disease 
occurs most frequently in members of the Jewish 
race. The spleen is enlarged, and the liver may be 
secondarily involved. One finds cuneiform thicken- 
ing of the conjunctiva near the cornea and rarefac- 
tion of the long bones. The skin presents a bronze 
color, and there are hemorrhagic tendencies. The 
fat involved is a cerebrocide called kerasin. 

Perhaps more familiar is the group of collagen 
diseases. These include lupus erythematosus, sclero- 
derma, dermatomyositis and periarteritis nodosa. 
The most frequent form of lupus erythematosus is 
the chronic discoid type. This relatively benign 
condition persists for years with no apparent ill 
effects. The most common manifestation is the 
erythematous, scaly, well circumscribed eruption 
appearing in plaques of various sizes and shapes on 
the face or in the shape of a large butterfly involving 
the nose and adjacent portions of the cheeks. 
Leukopenia is often associated with this disease. 
The more severe and rarer manifestation of lupus 
erythematosus is the acute disseminated variety in 
which the patient has a mild elevation of temper- 
ature, malaise, leukopenia, high sedimentation 
rate, butterfly-shaped eruption or an erythema- 
multiforme-like eruption of a generalized nature. 
Examination also reveals the L. E. cell, the L. E. 
phenomenon and lesions of the heart and kidneys. 
The prognosis is always poor, but with the adrenal 
steroid hormones, some patients have had re- 
missions. 

Scleroderma may be of the localized or generalized 
variety. The former gives rise to no particular 
problems. It is usually seen on the trunk as a well 
circumscribed, waxy, smooth and shiny plaque. 
The periphery may be erythematous or even pig- 
mented and elevated. Often, these lesions disappear 
spontaneously. A rare form is the type that appears 
on the forehead and extends on to the scalp, resem- 
bling the scar of a saber blow. It is called scleroderma 
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— coup de sabre. This is thought to be a congenital. 
anomaly. The serious form of scleroderma is the 
generalized variety in which the skin all over the 
body is tight, hard, white and waxy. The patient 
is unable to close the fist and is unable to wrinkle 
the forehead. Various deforming contractures are 
frequently present. In dermatomyositis, which is 
often indistinguishable from scleroderma, the patient 
has difficulty in swallowing, pain on standing in his 
bare feet and tenderness of all muscles. In these 
conditions the prognosis is often poor. Recently, 
favorable results have followed treatment with 
adrenal steroids and sympathectomy. ; 

Periarteritis nodosa is seldom seen by dermatolo- 
gists. It is a systemic disease involving principally 
the small arteries. It frequently follows an acute 
infection, and the outcome is usually fatal within a 
year. There are periods of remissions and exacerba- 
tion. The cutaneous lesions are nodular or papular 
and are seen mainly on the extremities and trunk. 
There is usually purpura in the advanced cases, and 
sometimes the purpuric areas form ulcers or become 
gangrenous. ‘Toxic cutaneous manifestations may 
be morbilliform or erythema-multiforme-like. 

The skin reacts to many and varied stimuli. A 
well known entity is dermatitis herpetiformis, or 
Duhring’s disease. It is characterized by the forma- 
tion of vesicles and bullae, affecting particularly the 
trunk, which appear in crops, and when the vesicular 
lesions heal, pigmentation remains. The mucous 
membranes are rarely affected. The pruritus is 
usually intense. In severe cases the disease runs a 
chronic course, and it is to be differentiated from 
pemphigus, which in contrast runs a short and toxic 
course and frequently terminates fatally. The cause 
of dermatitis herpetiformis is unknown, but because 
it responds so well to the sulfonamides, it is thought 
to be of infectious origin. However, patients with 
this disease have no fever, and lesions in other 
organs are rarely observed. 

Eruptions similar to dermatitis herpetiformis are 
seen with several apparently dissociated systemic 
diseases. The attention of one of us (A. C. C.) was 
first called to this relation about twenty-five years 
ago at an autopsy on a thirteen-year-old girl who had 
died of generalized peritonitis after an appendec- 
tomy. Before the appendicitis she had had a generai- 
ized pruritic vesicular eruption that was diagnosed as 
dermatitis herpetiformis. Post-mortem examination 
revealed a primary carcinoma of the liver that had 
not been suspected during life. About two years later 
another autopsy on a middle-aged man who had had 
for several years a generalized intensely pruritic erup- 
tion disclosed some vesicles and some areas of lichen- 
ification. The skin lesions were not typically those of 
dermatitis herpetiformis but suggested that diagno- 
sis. The post-mortem findings in this case were those 
of cirrhosis of the liver, which had not been diag- 
nosed during life. Shortly thereafter, several patients 
with severe generalized pruritus and an occasional 
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vesicular lesion appeared who had been taking 
cinchophen for the relief of arthritis. The drug was 
evidently producing enough liver damage to cause 
toxic cutaneous lesions but not acute yellow atrophy 
of the liver; when the drug was stopped the pruritus 
and the vesicular lesions disappeared. Several other 
patients had retroperitoneal lymphosarcoma with 
associated severe pruritus and a generalized vesicular 
eruption. More recently, examination of a female 
patient whose main symptoms were generalized 
pruritus revealed many vesicles suggesting dermatitis 
herpetiformis. There was also extensive lichenifica- 
tion, resulting from constant scratching. Ordinary 
measures did not relieve the itching. Even sedatives 
failed to give the patient a restful night’s sleep. 
Palpation of the abdomen in the recumbent position 
demonstrated a mass of which the patient was not 
aware. This mass on operation proved to be a 
carcinoma of the uterus. After operation the 
cutaneous symptoms disappeared but recurred again 
when metastatic abdominal masses and ascites 
developed. Autopsy showed widespread dissemina- 
tion of the carcinoma. 

Physiologic tumors of the abdomen are frequently 
associated with an unbearable pruritic vesicular and 
generalized bullous eruption. This condition is some- 
times seen in the last trimester of pregnancy. At 
times the symptoms are so severe that pregnancy has 
to be interrupted. Usually, however, the fetus is 
carried to term, the delivery is normal, and the 
cutaneous lesions begin to disappear immediately. 
At present, there is no known explanation why 
various abdominal tumors are associated with a 
dermatitis-herpetiformis-like eruption, but it is 
apparent that both physiologic and pathologic 
masses in the abdomen give rise to similar cutaneous 
lesions. 

A rare but spectacular example of cutaneous ab- 
normality associated with visceral disease is some- 
times seen in hirsutism. The common variety is 
idiopathic. Rarely, it can be demonstrated that 
hirsutism is associated with an adrenal tumor. 
Female patients with extensive and severe hirsutism 
who have the male pattern of distribution of hair 
of face, trunk and extremities are also likely to show 
the male form of scalp alopecia. The deep-toned 
male voice may indicate a glandular lesion. Other 
signs that may be present are headaches, high blood 
pressure, flattened or small breasts, enlargement of 
the clitoris and redundancy of the labia minora and 
cessation of menstruation. The 17 ketosteroids are 
unusually elevated. Removal of the pathologic por- 
tion of the adrenal glands often causes most of the 
abnormal findings to disappear within several weeks 
to several months. Occasionally, the masculinizing 
tumors may be found elsewhere than in the adrenal 
glands, as in a case in which the tumor was detected 
in one of the ovaries and the pathological diagnosis 
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was ma yvoblastoma. Some of these changes 
are also seen in women who:are taking large doses 
of androgens to prevent the spread of or to arrest 
carcinoma after mastectomy. 

A final group of cutaneous changes associated with 
systemic abnormalities is purpura, which in some 
cases is diagnostic of a specific condition and in 
others is merely symptomatic of many and varied 
diseases. Accurate differential diagnosis of purpuric 
eruptions can be arrived at only by the presence of 
concomitant signs and laboratory findings. The 
dermatologist can only suspect one condition or 
another as a result of mere inspection. The most 
common form. is the idiopathic purpura simplex. 
Everyone is aware that when purpura appears 
there is some underlying lesion, but many patients 
show extensive purpura and no other changes. The 
purpura persists for several weeks and gradually dis- 
appears. It may disappear for several months and 
then recur only to disappear again permanently. 
The physical findings are normal in every respect, 
as is the hemogram. The patient may not even have 


-malaise. These cases prove to be quite baffling at 


times. At the other extreme, a patient may have a 
few purpuric lesions scattered over the body. Some 
of the lesions may be contusiform, and other pur- 
puric lesions may give slight evidence of infiltration. 
For the most part these lesions may persist for 
months or even show involution. There may be 
secondary anemia, subconjunctival hemorrhages and 
malaise, but the patient is ambulatory. In this 
stage, there may not be evidence of adenopathy or 
enlargement of the spleen or liver. One can only 
suspect a lymphoblastoma, and in such a case a 
skin biopsy and bone-marrow studies are necessary 
for a definitive diagnosis. 

In between these two extremes are examples of 
purpura associated with varying diseases — for 
example, Henoch’s purpura associated with gastro- 
intestinal symptoms; Schoenlein’s purpura asso- 
ciated with joint pains; purpura fulminans asso- 
ciated with terminal stages of such diseases as 
meningococcemia, leukemia and uremia; and pur- 
puras associated with toxicity from drugs like the 
sulfonamides and arsenic. Then there are purpuric- 
like eruptions associated with trauma and many 
other conditions such as Majocchi’s and Schamberg’s 
diseases. 


ConcLUSIONS 


Dermatoses often reflect abnormalities of struc- 
tures that lie beneath the cutaneous envelope. Any 
alteration of the normal physiology of any organ 
affects other systems of the body. The abnormal 
effects may not be of the same kind or intensity. 
We hope that we have reaffirmed the fact that the 
dermatologist looks below the skin surface for 
explanations of what he observes on the integument. 
As a result of long years of experience in observing 
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cutanzous abnormalities he has developed an acuity 
of vision that is often sufficient without other aids, 
physical or chemical, to a proper ‘evaluation of a 
dermatosis in its relation to other organs and to the 
general economy of the body as a whole. 


MUSCLE TESTING IN POLIOMYELITIS — MULIER AND MacQUEEN 53 


REFERENCES 


1. Hargraves, M. M., Richmond, H., and Morton, R. Presentation of 
2 bone marrow elements: ‘‘tart’’ cell and ‘‘L. E.”’ cell, Proc. Staff. 
Meet., Mayo Clin, 23:25-28, 1948, 

2. Haserick, J. R. Blood factor in‘acute disseminated lupus erythemae 
tosus. Arch. Dermat. Syph. 61:889-891, 1950, 

3. Gall, E. A., and | 


of T. B. Malignant lymphoma: clinico- 
pathologic survey of 61 


cases. Am. J. Path. 18:381-429, 1942. 


A MODIFIED FORM OF MUSCLE TESTING IN MILD POLIOMYELITIS 
J. C. Mutter, M.D.,* ano J. C. MacQueen, M.D.+ 


IOWA CITY, IOWA 


N recent years, there has been a great increase in 

the number of patients admitted to the hospitals 
of this country with the diagnosis of poliomyelitis. 
This patient load has grossly taxed the physical 
facilities of many general hospitals, few of which 
have sufficient flexibility and resources to provide, 
without confusion or without outside help, superior 
medical care during an epidemic. 

Patients without paralysis frequently constitute 40 
to 50 per cent of the patients admitted to hospitals 
with the diagnosis of poliomyelitis. Some commun- 
ities assign such mild cases to a designated hospital, 
sending the more severely involved cases to other 
hospital facilities. Other communities arbitrarily 
refuse hospitalization if no signs of paralysis are pres- 
ent. Most general hospitals continue to accept all 
patients with signs of poliomyelitis and to retain 
them during the course of their acute illness. When 
nonparalytic patients are hospitalized, they require 
the attention of professional and nonprofessional 
personnel that is needed for the care of patients with 
paralytic and bulbar forms of the disease. 

There is, at present, a desirable educational pro- 
gram in progress that encourages the home care of 
patients with milder forms of poliomyelitis. The 
program has the backing not only of many of those 
responsible for hospitals used as centers for the care 
of poliomyelitis but also of medical societies and the 
National Foundation for Infantile Paralysis. 

An excellent article describing the advantages and 
methods of home care was recently made available 
to all physicians.f There is no doubt that the concept 
of home care carries with it greater responsibilities 
for the practicing physician. As home care becomes 
an accepted method of care, patients with mild 
symptoms of disease will be rightfully the first to re- 
ceive such care. 

As in all areas of medicine, errors in recognizing 
the signs of the disease are more easily made in the 
mild rather than in the severe forms of poliomyelitis. 
General experience indicates that errors in recog- 
nition can be costly. It seems desirable to give atten- 
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tion to standardizing the methods of testing the pa- 
tient with mild signs of poliomyelitis. 

‘The patients with nonparalytic poliomyelitis do 
not show clinical weakness or paralysis. Some of 
these patients do present a certain amount of tight- 
ness and sensitivity. It is frequently said that an 
adequate muscle-testing procedure cannot be per- 
formed as long as there is extreme sensitivity or 
tightness. 

It was found during a recent epidemic that the 
nonparalytic patients showed so little tightness or 
sensitivity that it was not difficult to make this 
diagnosis at the end of the acute phase of the clinical 
illness. 

A study was conducted to determine a practical 
method of muscle-testing that could be generally 
used. We organized a routine of functional muscle 
tests whereby the patients were asked to perform 
certain activities. The results obtained by this 
method were compared with those obtained by 
classic muscle testing. This study was part of a 
complete evaluation of a group of 403 patients 
admitted to the Department of Pediatrics from July 
1 to November, 1952. The ages ranged from three 
months to sixteen years. 


Routine For Functionat Muscie TEestinG 


The procedure starts with a gross evaluation of the 
child lying in bed so as to reveal obvious loss of 
muscle power and to provide an impression of the 
degree of sensitivity and tightness of the hamstrings 
and back. Palpation of the muscles is done to iden- 
tify muscle soreness. 


Technic for Evaluation of Tightness and Sensitivity 


The evaluation of tightness and sensitivity re- 
quires only slight experience. An attempt was made 
to record the tightness of the hamstrings in degrees 
of straight-leg raising, and this proved to be valuable 
on review of the patients’ histories. 

It is difficult to record sensitivity except in 
degrees, as in “+”, “++” or “+++”, because it is 
a subjective symptom. In a review of the histories, 
it became obvious that even when different doctors 
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had checked the patient on different occasions, this 
method of recording sensitivity was sufficiently 
accurate for clinical purposes. 

It is not easy to say what degree of straight-leg 
raising is normal for a child. It was found that 75 
per cent of normal children had straight-leg raising 
of 90°, and some had as little as 70°. It is apparent 
that the degree of straight-leg raising varies among 
normal children. 

With average clinical experience, it is possible to 
determine how many degrees of straight-leg raising 
are normal for a given patient. 


Head and Neck 

The muscles enervated by the cranial nerves are 
surveyed for adequacy of function. One tests the 
muscles of the neck by having a child, in a supine or 
sitting position, push the head against the examiner’s 
hand in a forward, backward and lateral direction. 
Adequacy of muscle strength is noted. With the 
child in the prone position, the neck extensors are 
tested by the application of pressure to the back of 
the extended head. 


Intercostal Muscles 
Pressure is. applied to the chest. The child is asked 
to take a deep breath. 


Abdominal Muscles 

To check the rectus abdominis, the examiner 
stabilizes the lower extremities while the child per- 
forms sit-ups. The knees and hips of the child are 
flexed to diminish hamstring tightness and to rule 
out action of the hip flexors. 

In children mild abdominal weakness is aa 
missed. .We never declared a child to be nonparalytic 
unless he was able to perform an active sit-up. 

Frequently, sit-ups are not performed during the 
first examination because the child has never done 
them before or does not understand what is expected 
of him. Assisting him the first time or explaining to 
the parents how to carry out this exercise and asking 
them to train the child will invariably show that the 
nonparalytic patient is able to perform the exercise. 

To test the abdominal muscles of infants, it may be 
- necessary to make them cry and then palpate the 
abdominal wall. 

One checks the lateral and oblique abdominal 
muscles by having the child, who is in the supine 
position, push forward with the opposite shoulder 
against the hand of the examiner. 


Back Muscles 

To test the musculature of the back the child, who 
is in the prone Position, raises the head and thorax 
from the examining table. Downward pressure is 
applied to the upper part of the back, and the legs 
are stabilized. There is no difficulty in having a non- 
paralytic child do this. When the child is co-opera- 
tive, he is asked to sit on the edge of the table and 
place his hands behind his neck and do complete 
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lateral bend to the right and to the left. The ad- 
equacy of the quadratus lumborum is demonstrated 
if the child blows on the back of his hand while the 
examiner palpates the flank. 


Alignment of the Spine 


The examiner has the child standing up with the 
back toward him. He has the child bend forward 
while he determines if there are no deviations present 
from the normal straight line of the back. 

Slight deviations may be found, and they are some- 
times caused by greater tightness of a hamstring 
group. This should raise suspicion of weakness in 
that extremity. It is possible for a. nonparalytic 
child to have malalignment, which will disappear 
within a few months. However, all. these patients 
should be followed with care. 


Lower Extremities 


The lower extremities are evaluated by means of 
the following exercises: 


Walking on tiptoes. It is ‘tindnanaey that ihe 
child walk high up on his toes without difficulty 
or limp or tendency to turn in one: foot, or without 
any difference in the length of his step. Careful 
observation is necessary. Because ‘the’ child: ‘may 
have been in bed for a few days, he may not be 
able to walk well on his tiptoes during the first 
examination. 

Walking on heels with the anterior portion of 
the foot well off the floor. Weakness of the dorsi- 
flexors of the foot will be recognized. 

Hopping on tiptoes with one leg and then with 
the other. Frequently, children will be afraid if 
they have never done this before, and some train- 
ing by the parents may be necessary before a con- 
clusion can be reached. 

Squatting and raising up without the assistance 
of arms. 

Running. 


Unless all these tests are performed accurately 
and completely, there is danger of ‘not recognizing 
mild weakness, and a diagnosis of nonparalytic 
poliomyelitis should not be made. e~ 


Upper Extremities 


The child, in the standing position, is asked to 
spread both arms at an angle of 90° in abduction. 
Downward pressure is applied on his arms, The 
examiner presses upward under the child’s outspread 
arms and lifts the child in this position. Any weak- 
ness of the shoulder abductors, adductors or 
depressors will be obvious. We ask’ the patient to 
shrug the shoulders, and we resist this motion by 
pushing from the top of his shoulders to check the 
trapezius. We make him approximate both ,shoul- 
ders, first in front and then in the back, while we 
evaluate the power of the pectoral and rhomboid 
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groups by resisting these muscles in the opposite 
direction. 

While the child is standing facing the examiner, we 
have him place the right hand with outstretched arm 
against the left shoulder of the examiner, and we 
have him push. With the right hand, the examiner 
stabilizes the patient; with the left hand palpation 
of the inner border of the right scapula is performed, 
and it is observed if any winging is present (to check 
the serratus anterior muscle). One can accomplish 
the same exercise by having the child, with out- 
stretched arms, push against the wall. 

Flexors and extensors of the elbow are checked 
against resistance. The child has to stiffen his fore- 
arms and resist the examiner, who holds his hand 
around the wrist and checks pronation and supina- 
tion. Extension and flexion and radial and ulnar 
deviation of the wrist are performed. The strength 
of this grip, extension and flexion of the fingers and 
thumb, and finally adduction and abduction of the 
fingers and opposition of the thumb are evaluated. 
One checks this last function by having the child 
make a figure “O” between his little finger and 
thumb while the examiner tries to open this ring, 
pulling with one finger in the ring. 


ASSESSMENT OF RESULTS 


The results obtained by the functional muscle 
tests were compared with those obtained by classic 
muscle tests and were found to be the same. In 
a review of the study, it was concluded that func- 
tional muscle testing is a desirable method of 
examining the patient with mild poliomyelitis, be- 
cause the testing is not difficult to perform, the 
findings are easy to evaluate, and the results are 
accurate. 

During the acute phase of the disease, muscle 
examinations may be inaccurate. Therefore, we 
chose the conclusion of the period of acute illness as 
the time to perform the routine functional muscle 
tests. 

Of the patients who were considered to have 
nonparalytic disease, 74 per cent could carry out, 
without signs of involvement, the routine of func- 
tional muscle tests on the seventh day of illness. 
The diagnosis of nonparalytic poliomyelitis was made 
at that time. In 21 per cent of cases the patients had 
sufficient muscle tightness or sensitivity to require 
physical therapy before they could carry out, without 
signs of involvement, the routine of functional muscle 
tests. The diagnosis of nonparalytic poliomyelitis 
was thus sometimes delayed for a few days or weeks. 

These children were re-examined as part of a 
follow-up program. No residua of the disease were 
observed. In this manner, the accuracy of this 
method of early diagnosis was established. 
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Muscte INVOLVEMENT 
IN PATIENTS WITH 
NonpPARALYTIC PoLIoMYELITIS 


Back-Muscle Tightness 


It is rare to find tightness of the back muscles 
after the acute symptoms of poliomyelitis have sub- 
sided. It is noted in varying degrees in 10 per cent of 
the cases during the acute illness. Two patients had 
tightness of the back muscles at the time of dis- 
charge; this tightness disappeared within a few days. 


Heel-Cord Tightness 


Tightness of the gastrosoleus muscle was present 
in 2 patients, the longest duration being two weeks. 
Neither tightness nor contractures of the gastro- 
soleus developed during the follow-up period. 


Hamstring Sensitivity 


This symptom was found in 20 per cent of the 
cases at the onset of the disease. In all but 2 it 
disappeared within two weeks, and in these 2 cases 
the sensitivity lasted approximately a month. 


Hamstring Tightness 


Fifty-three per cent of the patients with signs of 
mild poliomyelitis had tightness of the hamstrings 
at the time of admission. There was tightness in 
only 21 per cent eight days later and in 10 per cent 
two months later, and at three months, no patients 
had hamstring tightness. 


Trapezius Soreness and Tightness 


Soreness and tightness of the trapezius muscle, 
a relatively common symptom among the paralytic 
patients, was observed in a few nonparalytic cases. 
These patients complained of neck pain during the 
acute phase of the disease. A few who had such 
symptoms at the time of dismissal had clearance of 
this symptom within three weeks. 


Spinal Malalignment 


In 3 cases malalignment of the spine was found 
during the first three months after the acute disease. 
In 1 case there was a tendency to lean to one side 
when the patient was sitting up. This finding was 
related to asymmetrical hamstring tightness, and it 
disappeared when the tightness disappeared. Two 
other patients had malalignment when bending 
forward or when hyperextending their backs. This 
was not accompanied by tightness. After two and 
three months, no spinal malalignment was noted. 


Discussion 


It is believed that the difference between paralytic 
and nonparalytic poliomyelitis is a matter of degree 
of neuronal involvement. It is assumed that the 
patient who presents no clinical weakness at the end 
of this acute disease has had minimal or reversible 
involvement. 


56 THE NEW ENGLAND JOURNAL OF MEDICINE 


No clinical method of muscle testing, no matter 
how carefully done, can be said to be above question. 
However, the data collected concerning this group 
of patients suggest that the concept of basing the 
diagnosis of nonparalytic involvement on simplified 
functional muscle tests at the conclusion of the acute 
illness is reasonable. 

Those who have seen the patient with a disability 
known to be related to an illness diagnosed as “non- 
paralytic poliomyelitis” will raise objections to these 
conclusions. This objection does not deter us; rather, 
the question would be raised concerning the stand- 
ards used for the diagnosis of “nonparalytic polio- 
meyelitis.” It should be emphasized, that the diag- 
nosis of “nonparalytic poliomyelitis” is commonly 
made when the patient has slight weakness that is 
attributed to tightness or fatigue. 

In this study an arbitrary line was drawn to 
classify as nonparalytic the cases in which, at the 
end of the acute illness, the patients performed func- 
tional muscle tests without signs of tightness or 
weakness. This arbitrary line disclosed a group of 
patients who had a common clinical course that was 
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uniformly mild, who had common clinical require- 
ments of care and who had a common favorable 
prognosis. 

SuMMaARY AND CONCLUSIONS 


The present emphasis for the home care of 
patients with mild poliomyelitis shifts the respon- 
sibility for the evaluation of patients with mild 
poliomyelitis from hospital personnel to the practic- 
ing physician. This change has created a need to 
establish accurate methods of muscle testing that 
can be generally used. 

A routine of functional muscle tests that was 
adequate for testing children with signs of mild 
poliomyelitis is presented. The examination was 
carried out at the conclusion of the acute illness. 
Patients who demonstrated no evidence of muscle 
involvement, when tested by this routine at the end 
of their acute disease, were classified as having 
nonparalytic poliomyelitis. A follow-up program 
showed that no sequelae occurred in the cases diag- 
nosed as nonparalytic by this routine of functional 
muscle tests. 


MEDICAL PROGRESS 


ABDOMINAL SURGERY 
E. Wetcu, M.D.* 


BOSTON 


HIS report, in conformity with those published 
previously on this subject, summarizes the 
recent contributions that have been made in the 
field of abdominal surgery. Particular attention is 
devoted to the problems on which interest has been 
focused in the past year. It will be noted that in 
several instances “progress” has resulted in the 
adoption of more conservative attitudes rather than 
the development of new procedures. In common 
with previous reports, the wealth of material avail- 
able has allowed only the most important or repre- 
sentative papers to be included. 


STOMACH 
Cancer 


The trends noted in the past year include growing 
appreciation of the fact that increasingly radical 
operations do not provide the method by which 
gastric cancer will be controlled. Also, more im- 
portance has been attached to diagnostic measures. 
Finally, further experience with the replacement of 
the stomach by substitute reservoirs is also available. 

Of the diagnostic technics available, cytologic 
studies, radiologic methods, including photofluorog- 
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raphy, and exploratory laparotomy have been 
emphasized. Cytologic diagnosis has been aided 
by methods that increase exfoliation of cells from 
the gastric wall by either mechanical or chemical 
means. 

Cooper and Papanicolaou! have used the abrasive 
balloon since 1949. In a summary of their experience 
in the differentiation of various gastric lesions, it 
was found that the technic was accurate in detecting 
cancer in 88.2 per cent, and the accuracy of benign » 
reports was 95.7 per cent. In the same period of 
cases the x-ray examination was accurate in about 
85 per cent. Of the entire group, 51 lesions were 
proved malignant by resection, and 187 benign. 
Essentials of the examination are that the stomach 
should be free of food, fluid and débris, that speci- 
mens be intelligently prepared, and that there be 
minimal delay in processing. 

Traut and his associates? examined the gastric 
cytology in 400 patients, using papain to dissolve 


the mucous barrier of the gastric mucosa. When 


saline solution was used to irrigate the stomach, only 
51 per cent of cancers were diagnosed correctly by 
cytologic study, but when papain was used, 71 per 
cent of the 42 cases of cancer were detected. 


| 
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Photofluorography has been investigated in sev- 
eral centers as a rapid method of diagnosis. Roach, 
Sloan and Morgan’ carried out 10,000 examinations 
in the Johns Hopkins Hospital in patients over 
forty years of age. In 9.4 per cent the stomach was 
found to be abnormal, and a further check was 
made by a standard study. The authors concluded 
that the number of patients with gastric cancers or 
their precursors is relatively small, being approxi- 
mately 1 per 476 examinations. Only a few of these 
patients could be persuaded to have an operation 
before symptoms developed. 

Wigh and Swenson‘ carried out 7075 photofluoro- 
graphic examinations of the stomach in Jefferson 
Medical College Hospital to detect gastric cancer. 
Eleven gastric neoplasms were found, of which 8 
were polyps and 3 cancer. 2 

An investigation of the diagnostic accuracy of 
gastroscopy in all the histologically proved lesions 
of the stomach observed in a five-year period led 
Baker, Gorvett and Spellberg,® at the Hines Vet- 
erans Administration Hospital, to the conclusion 
that nearly all gastroscopic errors were due to 
inadequate visualization of the lesion. X-ray study 
is less accurate than the gastroscope when the lesion 
can be seen. Sixty-eight per cent of the cancers 
were diagnosed accurately by x-ray examination, 
and 73 per cent by the gastroscope; the combined 
accuracy was 91.5 per cent. 

Dissatisfaction with all these methods has made 
Ochsner and Blalock® decide that exploratory lapa- 
rotomy should be used much more widely as a 
method of diagnosis, particularly when symptoms 
are present but x-ray examination is negative. From 
a series of 220 cases, in which x-ray study was posi- 
tive in 86 per cent, it was possible to resect 33.7 
per cent of the entire group, and 9.9 per cent of all 
patients lived five years. The authors believe that 
all gastric ulcers should be resected, and all gastric 
polyps treated radically. 

The late results after gastrectomy for cancer have 
been noted by several authors. Ransom’ studied 
1264 patients seen in the University Hospital, Ann 
Arbor, Michigan, from 1934 to 1946; 7.8 per cent 
of all patients survived for five years after opera- 
tion, and 2.8 per cent for ten years. Of the 40 pa- 
tients with ulcer cancer, 39 per cent of those who 
survived operation lived five years. Carefully per- 
formed post-mortem examination in 55 patients 
who died after partial gastrectomy disclosed that 
total rather than subtotal gastrectomy would 
theoretically have achieved a better result in only 
3 cases. 

Late results after total gastrectomy in the Mayo 
Clinic have been summarized by Re Mine and 
Priestley. From 1917 to 1948, 185 such operations 
were done. The operative mortality in the last five 
years of the report was 12.9 per cent. Thirteen 
patients survived for five years or longer. Six were 
able to work without difficulty, 3 could work only 
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part time, 3 could not work at all, and 1 had retired. 
A third were unable to gain or satisfactorily main- 
tain weight. All had anemia that was controlled 
with relative ease. The authors believe, particularly 
because of this late disability, that there is not 
enough evidence to advise total gastrectomy for 
cancer as a routine measure. 

Sweet® has performed 84 total gastrectomies by 
the transthoracic approach; 77 were for cancer. He 
found postoperative nutrition to be best in the 
patients who had an end-to-side esophagojejunos- 
tomy with a long enteroenterostomy. The over-all 
mortality of 18 per cent has declined recently owing 
to proper local and systemic use of antibiotics. 
Seven per cent of the patients with cancer survived 
for five years. 

To avoid post-gastrectomy symptoms, many sur- 
geons have employed a substitute food reservoir for 
the stomach. It is clear from the published reports 
that these operations have carried an increased 
operative mortality, and it is doubtful if the results 
have been better than those obtained with a long 
enteroenterostcmy. Isolated sections of the jejunum, 
the transverse colon and the ascending colon have 
been used. Longmire and Beal!® recount their 
experience with these various methods. They have 
found that a long enteroenterostomy reduces re- 
gurgitation of bile and intestinal contents as well as 
esophagitis, and they believe that capacity for oral 
intake is improved. They consider transposition of 
the ileocolon to be too dangerous because of the 
possibility of infection and precarious blood supply. 
Transposition of an isolated segment of jejunum 
between esophagus and duodenum was done in 
12 cases. In these patients the nutritional status has 
been generally good and has suggested the possible 
value of the passage of food through the duodenum. 

Lee! has given a follow-up report on the first 
3 patients who had transposition of the ileocolon. 
Two died, thirteen months and three months after 
operation of recurrent cancer. The last patient, 
living at ten months, had required reoperation 
because of stenosis of the esophagoileostomy. 

Henley” replaced part or whole of the stomach 
by a segment of jejunum in 35 cases, with no deaths. 
Only the immediate results are known, but they 
were gratifying. ‘There were no cases of post- 
gastrectomy syndrome or bowel dysfunction. The 
average weight gain was 14 pounds. The average 
emptying time of the stomach and graft depended 
on the length of the jejunal segment; in the majority 
of cases it was two hours. 


Gastric Ulcer 


Optimistic statements are frequently made, par- 
ticularly by radiologists, that the differentiation of 
gastric ulcer and cancer is possible in nearly all 
cases. In answer to this completely unwarranted 
claim, two series of cases may be cited. The gastro- 
enterologist’s point of view was presented by Banks 
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and Zetzel,!* who followed 48 patients with pre- 
sumably benign gastric ulcer not treated surgically 
observed for a long period. Eight patients have 
since died of verified cancer of the stomach, and 
only 11 have remained free of symptoms during the 
follow-up period. The authors concluded that 
recurrences may be expected in 50 to 90 per cent of 
cases treated medically, occurring at the same site 
as the original ulcer, and that none of the clinical or 
laboratory features gave any reliable indication of 
the serious outcome. 

Cain and his associates followed 414 patients 
with gastric ulcer treated medically in the Mayo 
Clinic from 1940 to 1945 either because such therapy 
was advised or because the patients had refused 
operation. Medical management was disappointing, 
being satisfactory in only 20 per cent of the cases. 
The results were approximately the same whether 
the patient or the physician chose medical therapy. 
Cancer was present or developed in 10.4 per cent of 
the total group. The authors believe that gastrec- 
tomy, which is being carried out in 60 to 70 per cent 
of cases of apparently benign ulcer, should be per- 
formed in even more cases. 

The technic of surgical treatment of the high 
gastric ulcer has always been a problem. Madlener’s 
operation — subtotal distal resection, without re- 
moval of the ulcer—was used in 70 cases by 
Maurer.'® Three patients died postoperatively. 
Four were finally found to have cancer. Of the other 
patients, 55 were followed and found to be com- 
pletely relieved of symptoms. 


Polyps 


Hay'® has presented an extensive study of 97 
polyps and adenomas of the stomach from the 
University of Minnesota Cancer Detection Center. 
Patients with adenomas had symptoms in only about 
half the cases, in contrast to those with cancer, 
nearly all of whom had symptoms. Only 1 of 82 
adenomas less than 2 cm. in diameter were malig- 
nant, but 6 out of 13 larger than 2 cm. were malig- 
nant. Patients were not operated on if the polyp 
was less than 2 cm. in diameter, if it was asympto- 
matic, if both gastroscopist and radiologist believed 
it to be benign and if the patient could be followed. 
Other patients were operated on. If the lesion was 
in the cardia, a polypectomy was done; those in 
other locations were treated by subtotal gastrectomy. 


Hiatus Hernia 


An analysis of 130 cases of hiatus hernia repaired 
by the transthoracic approach has been made by 
Sweet.’ Seventy per cent of patients had pain or 
discomfort as the principal symptom. Bleeding oc- 
curred in 40. There were no deaths from operation. 
Follow-up results showed that a complete and per- 
manent relief from symptoms was the rule. No 
patients had recurrent bleeding; the hernia recurred 
in 3 per cent. 
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Gardner, Hartzell and Tuttle'* have approached 
the problem somewhat differently. Believing the 
symptoms to be due to trapped gastric secretions in 
the hernia, the authors enlarged the esophageal 
hiatus in 8 cases, the stomach being sutured to the 
margin of the diaphragmatic defect. Six patients 
had complete relief; 1 required subsequent resection 
of the esophagus. 


Physiologic Considerations 


A comprehensive collection of data on nutrition 
after total gastrectomy has been made by Everson.!® 
He also found evidence of impaired fat assimilation 
in 21 of 33 patients and in all dogs subjected to 
gastrectomy. Impaired assimilation of protein was 
found in 5 of 14 patients and 15 of 16 dogs. In dogs 
esophagoduodenostomy was compared to esophago- 
jejunostomy. The fat contents of the stools were 
the same after operation, but the fecal nitrogen loss 
was reduced significantly by esophagoduodenostomy. 

Jasinski and Ott?° studied 39 patients with a post- — 
gastrectomy syndrome. Only 3 had frank anemia, 
but nearly all had abnormal responses to the iron 
tolerance test. Adequate iron therapy resulted in 
complete relief of symptoms in a third of the patients, 
gradual disappearance of fatigue, headache and 
palpation in another third, and no response in the 
rest. 


DuopENUM 
Acute Perforation of Duodenal Ulcer 


Although interest in this subject a year ago was 
due to a trend toward conservative therapy rather 
than operative suture of the perforation, the pendu- 
lum has swung to the other extreme so that imme- 
diate gastric resection has been urged by many 
surgeons for acute perforations of the duodenum or 
stomach. 

Meanwhile, the modern therapy of treatment by 
suture has been re-evaluated, demonstrating a great 
reduction in mortality rates. Typical of numerous 
reports are two recent papers from Boston hospitals. 
Mikal and Morrison”! summarized 500 cases treated 
in the Boston City Hospital from 1938 to 1950. © 
Whereas the over-all operative mortality was 13.8 
per cent, in the last three years of the study the 
mortality was 4.2 per cent. The figure was 5.2 per 
cent when operation was carried out within twelve 
hours of perforation, and 26 per cent after that 
time. Positive evidence of pneumoperitoneum was 
obtained in 30 per cent of the cases in the first 
three hours and 66 per cent in three to six hours, 
being present after that in nearly every case. The 
authors recommend subtotal gastrectomy six to 
eight weeks after recovery from the perforation. 
From the Massachusetts General Hospital, Burbank 
and Roe” collected 288 patients operated on from 
1940 to 1952. The operative mortality of the entire 
group was 4.5 per cent. Operation within twelve 
hours of perforation carried a 3.8 per cent mortality. 
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Antibiotic therapy was considered the most signifi- 
cant factor in the reduction of mortality. 

In the Mayo Clinic from 1941 to 1951, 114 per- 
forated ulcers were treated surgically, with a mor- 
tality of 2.6 per cent, according to Beahrs, Duncan 
and Vadheim,” who compared their cases with the 
series treated conservatively by Seeley™ in which 
1 death occurred in 114 cases. They found the peak 
age incidence in their series to be fifty-five years, 
and that in Seeley’s to be twenty-nine. There were 
fewer residual abscesses in the surgically treated 
group. 

Primary subtotal resection can be carried out in 
selected cases with as low a mortality as other forms 
of therapy. Nuboer* has reported the largest recent 
series. In the Utrecht (Holland) University Hos- 
pital, since 1940, 131 patients with perforated ulcer 
have been treated by primary partial gastrectomy, 
with a mortality of 3.8 per cent, so that in the last 
62 cases there has been only 1 death. Operation was 
done within nine hours of perforation in nearly all 
cases. Subsequent operative procedures have been 
required in only 1 patient. 

Emmett”® treated 46 perforations in this way, 
with no deaths; De Bakey”’ reported 55 cases, with 
1 death, and Lowdon”® 51, with no deaths. Surgeons 
who are interested in adopting this measure as a 
routine should appreciate the fact that these opera- 
tions were carried out on relatively early cases or 
those with minimum contamination under optimum 
conditions for surgery. Since many more surgeons 
can suture a perforation than can resect a stomach, 
simple closure is a safer operation. 


The Vagotomy Controversy 


It was hoped that the detailed analysis of vagot- 
omy and its comparison with partial gastrectomy as 
definitive therapy for duodenal ulcer, which has been 
carried out by the Committee on Surgical Proce- 
dures of the American Gastroenterological Associa- 
tion, would solve the controversy that still rages. 
The report”® analyzes 4067 cases of vagotomy and 
1144 of resection. The operative mortalities were, 
respectively, 1.1 per cent and 3.5 percent. The aver- 
age follow-up period on patients with vagotomy was 
two and a half to three years. The troublesome post- 
operative side effects included persistent diarrhea, 
encountered in 4.4 per cent of patients who had 
combined vagotomy and resection, and the dumping 
syndrome, noted in 8.5 per cent of patients with 
resection alone, compared with 3 per cent who 
had vagotomy combined with some other procedure. 
X-ray evidence of recurrent ulcer was noted in 
approximately 3 per cent of the patients with vagot- 
omy and gastroenterostomy, compared with 2 per 
cent with resection alone; after vagotomy and resec- 
tion, the ulcer recurred in 1.3 per cent. 

The subjective results were recorded as approxi- 
mately 86 per cent excellent in those with vagotomy 
and gastroenterostomy, and 93 per cent excellent 
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after subtotal resection. Unfortunately, this section 
of the report, as well as several others, has serious 
statistical errors, as pointed out by Grimson.®° 
Consequently, the figures have been revised by the 
Committee’s statistician, and it is now apparent 
that the advantage of gastric resection over gastro- 
enterostomy and vagotomy is shown only if there 
is an estimated resection of more than 70 per cent of 
the stomach. Furthermore, this difference is not 
great, as indicated by the fact that 93.7 per cent of 
patients with duodenal ulcer were clinically free 
of ulcer symptoms after vagotomy and gasiro- 
enterostomy, as compared with 96.7 per cent after 
subtotal resection. 3 

. +The difference between these two forms of therapy, 
therefore, was not striking except for the mortality 
rates, which were significantly higher for subtotal 
gastrectomy. It is hoped that, in the near future, 
long-term reports of patients with vagotomy and 
gastroenterostomy will appear in which the results 
are graded not on subjective symptoms but on care- 
ful laboratory and radiologic evidence. 

A few long-term reports have appeared, though 
usually they were based upon subjective criteria 
rather than objective evidence. Pollard et al.,*! in 
a group of patients operated on before 1947 in the 
University of Michigan Hospital, found that the 
five-year results of vagotomy were identical with 
the two-year figures. Whereas vagotomy and gastro- 
enterostomy carried no mortality, that of subtotal 
resection was 6.1 per cent. At the end of five years, 
86 per cent of those with vagotomy and 87 per cent 
of those with resection had satisfactory results. 

Grimson, Rowe and Taylor,®* considering their 
group of 175 patients treated by vagotomy and 
gastroenterostomy, found satisfactory results in 91.4 
per cent and believed that the beneficial effects of 
vagotomy were lasting. 

In other hospitals simultaneous series were run in 
which some patients were treated by subtotal gas- 
trectomy alone and others by subtotal gastrectomy 
in addition to vagotomy. Druckerman and his 
co-workers® described 385 patients in the Mount 
Sinai Hospital who were treated by one of these 
methods. There were only 2 deaths, the poor-risk 
patients having been treated by gastroenterostomy 
combined with vagotomy. After subtotal resection 
alone (220 patients), 2 suspected and 10 definite 
cases of recurrent ulceration were encountered. 
When vagotomy was added, recurrent ulcers were 
eliminated, and a considerably higher per cent of 
anacidity was obtained at the expense of an in- 
creased postoperative morbidity and a prolonged 
moderate diarrhea in 7 per cent of the cases. 

A smaller group is reported by Palumbo, Paul and 
Westly.*4 Complete absence of histamineachlorhydria 
was obtained in all cases in which vagotomy was 
added to subtotal resection. The over-all results 
were considered excellent to good in 87 per cent of 
cases of partial gastrectomy and 78 per cent of 
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those of gastrectomy combined with vagectomy. 
Diarrhea occurred in 30 per cent of the cases in the 
latter group. 

Smithwick has believed that hemigastrectomy 
combined with vagotomy might avoid some of the 
complications of high resections. Farmer and 
Smithwick*® found that 50 per cent gastrectomy and 
vagotomy produced achlorhydria in 93 per cent of 
40 patients in which this operation had been used. 
Side effects were less unpleasant than after sub- 
total gastrectomy, either alone or combined with 
vagotomy. 


Billroth II versus Billroth I Procedure 


There has been a revival of interest in the Bill- 
roth I procedure in the hope that some of the side 
effects attendant on high resection followed by 
gastrojejunostomy might be reduced. Wallensten 
and Gothman® carried out 364 Billroth I resections 
for duodenal or gastric ulcer. They found marginal 
recurrent ulcers in 4 per cent and mild dumping 
syndrome in 10 per cent; only 14 per cent of patients 
failed to regain normal weight. The authors believe 
that recurrent ulcer and the dumping syndrome 
depend more on the amount of stomach excised than 
the type of anastomosis. | 

Ross and Meadows*®’ were much encouraged by 
their early results after Billroth I anastomosis for 
ulcer, but within a few weeks the incidence of 
recurrence was so high that the operation had to be 
abandoned for duodenal ulcer. 

At present it seems logical to conclude that the 
Billroth I procedure is unsatisfactory for duodenal 
ulcer since too conservative a gastric resection is 
the rule. After resection for gastric ulcer, it may 
diminish weight loss but will not eliminate other 
post-gastrectomy symptoms. 

Quite variable results of the Billroth II procedure 
are still reported. Many factors contribute, of 
which personal bias, the type of patient and the 
extent of the resection are probably most important. 
Two reports may be cited to demonstrate these 
extremes. Rauch*® studied 839 consecutive resec- 
tions for ulcer over a ten-year period in the Univer- 
sity’ of Minnesota Hospital; at least a 75 per cent 
resection was the rule. The mortality rate was 
4.7 per cent for the entire series. The average post- 
operative weight loss was 14 pounds. Recurrent 
stomal ulcer was found in 1.5 per cent; 27 per cent 
of patients were judged to have excellent results, 
63 per cent satisfactory, and 10 per cent poor. 

On the other hand, Strauss and his associates®® 
observed a mortality of 1.4 per cent in 846 resections 


between 1938 and 1950. Anastomotic ulcers occurred . 


in only 1 per cent of patients undergoing 75 per cent 
resection. A posterior Polya anastomosis is per- 
formed routinely; 95 per cent good results are 
reported. 
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Diverticula 


Cattell and Mudge*® appraised the surgical signifi- 
cance of duodenal diverticula, which were demon- 
strated in 1.9 per cent of patients on x-ray examina- 
tion at the Lahey Clinic. Operation was carried out 
in 25 cases, particularly in patients who gave a 
long history of symptoms that persisted after med- 
ical therapy, showed stasis in the diverticulum or 
had no other abnormal findings before or at opera- 
tion. Two deaths occurred from pancreatic enzyme 
leakage. Of the 17 cases in which diverticulectomy 
alone was done, results were excellent in 9, fair in 3 
and poor in 5. This significant mortality and only 
moderately good results indicate that a conserva- 
tive attitude about the removal of diverticula 
should be adopted. 


LIVER 
Portal Hypertension 


Within the past year ligation of the hepatic 
artery, with or without simultaneous ligation of the 
other branches of the celiac artery, has been carried 
out by many surgeons. It has been proved that the 
operation is often hazardous and the results equiv- 
ocal. This procedure in no way promises to displace 
the various shunt operations, which are now firmly 
established. 

Many investigators have shown that dogs pro- 
tected by antibiotics will survive ligation of the 
hepatic artery. However, Popper, Jefferson and 
Necheles*! report that complete excision of the 
hepatic artery and interruption of all its collateral 
arterial circulation (chiefly through the inferior 
phrenic arteries) will lead inevitably to death of the 
animal. Laufman et al.“ have also demonstrated 
in dogs that the more effective the arterial depriva- 
tion of the liver, the better the protection against 
formation of ascites, but also the higher the mor- 
tality; they consider the variable results of hepatic 
ligation in man to be due to the differences in 
collateral circulation. 

Rienhoff and Woods* have submitted a late 
report on 23 patients operated on by hepatic-artery” 
ligation since 1947. All had had ascites or massive 
hemorrhage, or both. The splenic artery was also 
ligated in patients with ascites, and the splenic and 
left gastric arteries in patients with massive hemor- 
rhage. The hepatic artery was ligated distal to the 
gastroduodenal branch; the over-all mortality was 
30 per cent. The authors conclude that the greatest 
value of ligation of the common hepatic and splenic 
arteries is in patients with intractable ascites alone: 
“‘When the common hepatic, splenic and left gastric 
arteries were ligated to prevent further bleeding 
from esophageal varices, the results were, to say the 
least, equivocal.” 

Berman and Hull have ligated all three branches 
as they emerged from the celiac axis in 12 patients 
with advanced portal cirrhosis. The immediate post- 
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operative mortality was 25 per cent, and that 
within a year 42 per cent. A distinct immediate 
reduction in portal pressure was obtained. 

Desforges, Campbell and Robbins,*® in 4 cases, 
found slight diminution in the size of esophageal 
varices but thought the operation did little to 
ameliorate the disease. Madden*® ligated the 
hepatic artery alone or in combination with the 
splenic artery in 8 cases. Four patients died immedi- 
ately after operation, and 3 succumbed later. Little 
immediate reduction in portal pressure was obtained. 
There was no evidence of liver necrosis at autopsy, 
but the operative procedure was ineffective; Madden 
believes that it should be abandoned. However, 
4 deaths from hepatic necrosis have been reported 
by Taylor and Rosenbaum,* and 3 out of Fergu- 
son’s*® 6 patients died of liver necrosis and abscess. 

Although these arterial ligations have been urged 
for the emergency control of bleeding varices, suture 
of the bleeding varices seems to be a more direct 
method. Linton and Warren*® advise tamponade by 
the Sengstaken balloon until bleeding has been con- 
trolled and blood volume restored. Transpleural 
ligation of the varices is then carried out. This proce- 
dure has been done in 11 cases, with 1 death. Since 
these patients will bleed again within one to three 
months, a portacaval shunt must be carried out in 
.three to six weeks. 


Portography 


X-ray visualization of the portal system has been 
carried out in several ways. Child and Payne®°® 
have outlined these vessels at the time of laparotomy 
by the injection of Diodrast into one of the portal 
radicles. Invasion by cancer and occlusion by 
thrombus have been demonstrated. 

Injection of Diodrast into the spleen will also 
afford visualization of the portal system. This was 
demonstrated first by Abeatici and Campi.” Al- 
though a great deal of information is gained from 
it, particularly pre-shunt demonstration of the 
splenic and portal veins, definite hazard is involved. 
Walker, Middlemiss and Nanson® observed 1 case of 
delayed rupture of the spleen in 13 cases. Ferguson 
et al.® used the injection in 12 cases; massive post- 
operative bleeding occurred in 1 patient. Rousselot®™ 
observed no complications in 30 patients. 


Massive Hepatic Resections 


Massive hepatic resections have become much 
more frequent. Quattlebaum® has reported 3 mas- 
sive resections with recovery for primary liver-cell 
carcinoma, secondary metastic carcinoma and 
massive hemangioma. In the first of these cases, 
the entire right lobe was excised. Behrend and 
Harberg®® also removed an entire right lobe because 
of primary carcinoma. 

Since the control of hemorrhage is the most im- 
portant technical detail, various procedures have 
been developed. Temporary occlusion of the vessels 
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in the porta hepatis is effective, and Raffucci®’ 
therefore investigated this method in dogs. He 
found twenty minutes to be the maximal period of 
continuous occlusion tolerated without evidence of 
hepatic necrosis. Intermittent occlusion and anti- 
biotics reduced the mortality. 


BLappER anp Ducts 
Gallstones 


An excellent statistical review on the incidence of 
gallstones has been made by Lieber.®® In 34,666 
autopsies, gallstones were found in 9.94 per cent of 
all cases, but no patients were below the age of 
twenty. Considering all patients over twenty years, 
the incidence in white females was 21.7 per cent, 
with a rapid increase in the sixth decade. In white 
males gallstones were found in 7.7 per cent, with a 
rapid increase in the seventh decade. Among 
Negroes stones were much less frequent. A signifi- 
cant positive correlation with gallstones was found 
in carcinoma of the gall bladder, diabetes mellitus, 
acute pancreatitis and portal cirrhosis. 


Papillomas 


Papillomas of the gall bladder should be studied 
more carefully. They are now demonstrated fre- 
quently on x-ray examination. Kane, Brown and 
Hoerr®® found 8 cases in a series of 2000 cholecystec- 
tomies in the Cleveland Clinic. Associated chole- 
cystic disease was present in 6 cases. Although there 
is no known relation between papilloma and carci- 
noma, the authors believe that these lesions should 
be regarded as premalignant. 

Operative Cholangiography 

Utilization of cholangiograms during operations 
on the biliary tree has proved valuable to many 
surgeons. Swenson and Fisher®® have used them in 
operations for congenital atresia. A catheter is 
introduced into the gall bladder, and information 
about the bile ducts is obtained much more safely 
than by dissection. Hight and Lingley®™ have 
developed an excellent technic, which they have 
used in 81 per cent of 115 patients who had opera- 
tions on the gall bladder; stones were found in 23.4 
per cent of the cases. The method was highly 
reliable. Swedberg,” in a review of 700 cases in 
which operative cholangiography was used, found 
that it demonstrated a rise in the incidence of 
detected common-duct stones from 8.5 to 16 per 
cent. Postoperative complications were not ob- 
served after cholangiography but were frequent 
after choledochostomy. 

To simplify the technic, Slattery and Saypol® 
have mobilized the duodenum widely and placed a 
small film immediately behind the common duct. 
Excellent views of the distal duct system are ob- 
tained, though the hepatic ducts are not well vis- 
ualized. 
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Retained Common-Duct Stones 


Best, Rasmussen and Wilson® obtained additional 
data on the dissolution of retained common-duct 
stones; 113 solvents were tested, but only two — 
ether and chloroform — were of any value. The 
authors reviewed the technic of the biliary flush, 
using the Best double-lumen T tube, cholagogues, 
sphincter relaxants and irrigations of the tube with 
chloroform and ether. No adverse effects were 
noted experimentally or clinically. They believe that 
about 80 per cent of common-duct stones are dis- 
lodged by this treatment. 


Fibrosis of Sphincter of Oddi 

The conception that fibrosis of the sphincter of 
Oddi is an important cause of biliary-tract symp- 
toms has gradually emerged in recent years. Second- 
ary results of this stenosis are noted both in the 
biliary tree, by formation of common-duct stones, 
and in the pancreas, particularly by chronic relapsing 
pancreatitis. This pathologic feature has been noted 
for years at the Massachusetts General Hospital, 
where Allen® introduced the practice of thorough 
dilatation of tight sphincters by Bakes dilators. 
He found that a thorough common-duct exploration 
and dilatation of the sphincter practically eliminated 
the so-called postcholecystectomy syndrome.* Other 
clinics have been slower to accept this method of 
treatment, and some have turned to transduodenal 
sphincterotomy to accomplish the same result. 

Though an exact definition of a tight sphincter is 
hard to make, the entity of fibrosis was described 
by Trommald and Seabrook* in 1950. Recently, 
Cattell and Colcock®’ studied 49 cases in which this 
localized stenosis was found at operation. Cases of 
pancreatitis were excluded. Forcible dilatation of 
the ampulla by Bakes dilators was done in 35 cases, 
and transduodenal sphincterotomy in 10. The 
authors prefer the long T tube. Of the 37 patients 
followed for more than six months, 28 had complete 
relief of symptoms, 6 were improved, 1 was consid- 
ered a failure of therapy, and 1 was dead. 

Lester and Colp* believe that when surgery be- 
comes necessary for “biliary dyskinesia” and no 
organic disease, such as retained common-duct 
stone, stump of the cystic duct or pancreatitis, is 
found, sphincterotomy will relieve most patients. 
Endodochal sphincterotomy has been replaced by 
the transduodenal approach because of possibly 
incomplete division of the sphincter and mistaken 
diagnoses. The transduodenal sphincterotomy was 
done in 12 cases in the past three years, with 1 death 
and 1 recurrence in six months; the other patients 
are well. 

These results should not be construed to mean 
that section of the sphincter of Oddi will cure every 
right-upper-quadrant pain. This operation is ex- 
cellent in its place but must not be done indis- 
criminately. 
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PANCREAS 


The recent monograph on the surgery of the pan- 
creas by Cattell and Warren® has given the experi- 
ence of the Lahey Clinic with diseases of this organ 
and has summarized most of the recent contributions 
in this field. However, a few features of current 
interest merit further consideration. 


Nervous Control of Pancreatic Secretion 


Pancreatic studies have shown that the volume 
output of pancreatic juice is dependent chiefly on 
the parasympathetic nerves and on secretin and is 
not affected by the sympathetic nerves. Shingleton, 
Anlyan and Hart’® produced acute spasm of the 
sphincter of Oddi in experiments in dogs and studied 
the effect of vagotomy, splanchnicectomy and celiac 
ganglionectomy. The results indicate that both 
preliminary vagotomy and celiac ganglionectomy 
will prevent spasm of the sphincter produced by 
perfusion of acid whereas lower thoracic sympathec- 
tomy combined with splanchnicectomy fail to do so. 
However, Routley.and his associates,” studying 
trained dogs with chronic pancreatic fistulas, could 
discover no significant effect on the secretion after 
‘vagotomy. 

In man studies after bilateral thoracolumbar 
sympathectomies and vagotomy were carried out by 
Pfeffer, Stephenson and Hinton.” In normal per- 
sons stimulation of the vagus nerves by insulin hypo- 
glycemia increased amylase output 89.5 per cent 
over that produced by secretin stimulation alone. 
Function was not altered by bilateral thoracolumbar 
sympathectomy and splanchnicectomy. Patients 
with vagus resection, on the other hand, demon- 
strated a greatly reduced enzymatic secretion. 


Acute Pancreatitis 


Rush and Cliffton” demonstrated an increased 
trypsin activity in the serum of dogs with experi- 
mental pancreatitis. An antiproteolytic material 
(soy-bean inhibitor) was used in therapy. Injections 
of the inhibitor were capable of specifically counter- 
acting the elevation of proteolytic activity and the 
shock found in acute pancreatitis in dogs. 

Human serum albumin also contains an antitryp- 
tic factor. Consequently, Kenwell and Wels” treated 
a series of cases of acute pancreatitis in which 300 to 
500 cc. of albumin was administered daily for three 
to five days. In 11 consecutive cases there were no 
deaths, whereas the mortality in a control series 
run just before was 31.6 per cent. Similar results 
were obtained in a limited series of dogs. 

Consequently, serum albumin shows promise in 
treatment of the disease. In addition, the adrenal 
steroids need further investigation. Stephenson, 
Pfeffer and Saypol”® observed a patient moribund 
from fulminant acute pancreatitis who recovered 
dramatically after the use of cortisone. 

Postoperative pancreatitis was studied by Dunphy, 
Brooks and Achroyd.”* Mobilization of the pancreas, 
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obstruction to the pancreatic duct and minor inter- 
ference with the blood supply of the pancreas are 
all considered to be important factors in etiology. 


Chronic Relapsing Pancreatitis 


Several surgical procedures are available for 
chronic relapsing pancreatitis. Cattell and Warren® 
reported 111 operations on 38 patients. Transduo- 
denal sphincterotomy is preferred for patients who 
have only mild or minimal changes in the pancreas 
and no obstruction to the duct of Wirsung. Distal 


pancreatectomy is effective when the disease is - 


localized in that portion of the gland. In general, 
pancreatoduodenectomy has given the best results; 
if it fails, left thoracolumbar sympathectomy is 
added. 

Major and Ottenheimer” treated 23 patients with 
chronic. relapsing pancreatitis by transduodenal 
sphincterotomy, with ee relief of — 
in 20. 


Carcinoma of the Pancreas 


Pancreaticoduodenal carcinoma continues to carry 
a poor prognosis. In the series of Cattell and 
Warren® 16 per cent of 32 such patients survived 
for five years. 

McDermott and Bartlett?® followed 315 patients 
with cancer of the head of the pancreas, ampulla of 
Vater, common bile duct or duodenum admitted to 
the Massachusetts General Hospital in twenty years. 
In the last ten years 35 per cent of the patients had 
radical resection, with a 34 per cent mortality. 
Among 65 radical resections, only 2 patients have so 
far survived for five years. The authors point out 
that the advent of radical operations for cancer of 
the head of the pancreas has shortened the average 
survival after operation. Hoping that a more 
radical excision might be of value, McDermott” 
recorded survival after a one-stage resection of the 
portal vein with a standard pancreatoduodenectomy. 

Orr®® carried out radical operations on 24 patients 
with cancer of the pancreas. One patient survived 
for thirty-seven months. Pancreatoduodenectomy 
is considered the best palliative procedure available. 


SPLEEN 


Zollinger, Martin and Williams® studied 144 pa- 
tients subjected to splenectomy for hypersplenism 
in the University Hospital, Columbus, Ohio. Satis- 
factory results were obtained in 91 per cent with 
primary and 64 per cent with secondary hyper- 
splenism. A left paramedian incision was always 
used, and the splenic artery was ligated as the first 
step. 

Welch and Dameshek® emphasized, the careful 
preparation of patients who are-to.be subjected to 
splenectomy. Emergency splenectomy is now rarely 
necessary. The authors prefer to “wait out” acute 
idiopathic ‘thrombocytopenias, “whereas with ac- 


ABDOMINAL SURGERY — WELCH 63 


quired hemolytic anemia, splenectomy is either 
unnecessary or elective. 

Accessory spleens, left after splenectomy, have 
been found by Loeb, Seaman and Moore® by the 
use of thorium dioxide. Two accessory spleens were 
demonstrated in this fashion and removed. 

Myeloid metaplasia of the spleen has usually been 
considered to be the outstanding contraindication to 
splenectomy. However, Green and his co-workers™ 
carried out splenectomy in 5 such cases. One 
patient was greatly improved, and no deleterious 
effects were found in the others. Since 1937, 29 
splenectomies for this reason have been reported. 
In some cases dramatic benefit was obtained. Severe 
thrombocytopenia seems to be the outstanding 
indication for splenectomy. 


INTESTINE 
Intestinal Obstruction 


Several surgeons have reported their experiences 
with the Noble procedure of plication of: the small 
intestine for recurrent attacks of obstruction. 
Weckesser, Lindsay and Cebul*® carried out experi- 
ments on dogs, showing that the plicated loops per- 
sisted until the time of autopsy four to six months 
later. They also reported 10 clinical cases from the 
University Hospitals, Cleveland; an excellent result 
was obtained in-6. Lord*®® operated on 11 patients 
who had been chronic invalids before plication; 
6 had excellent-results. He believes that it is a 
valuable procedure and that successful results seem 
to parallel the technical care with which the opera- 
tion is performed. 

Further improvements have been made in the 
Miller—Abbott tube. Smith*®’ has described the use 
of a flexible stylet with a controllable tip. In 180 
attempts at intubation, successful intubation was 
achieved in 90 per cent of the cases in an average 
time of eleven minutes. No difficulty with perfora- 
tion was encountered. 

The Miller-Abbott tube occasionally becomes ob- 
structed by thick secretions. Sims and Schaff® 
were able to make such tubes function again by 
instillations of 25 cc. of a 10 per cent solution of 
Caroid. 


Regional Enteritis 


Garlock et al.8® have carried out a long-term 
follow-up study of 126 patients with regional ileitis. 
The cases reported several years ago have now been 
followed for nine to twenty-one years. With ileo- 
colostomy the mortality was 0 per cent, and recur- 
rence was noted in 23 per cent. The mortality of 
resection was 14 per cent, and the recurrence rate 
46 per cent. Patients with late recurrence showed a 
distinct tendency to spontaneous healing. The 
authors believe that more radical resections may be 
carried out in the future since 1 patient has a good 
result though only 107 cm. of normal jejunum 
remain. 
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Intestinal Fistula 


Jonas®® has noted that small intestinal fistulas 
heal spontaneously in the absence of distal obstruc- 
tion. Nutrition can be improved and healing can 
be hastened by an increase in the transit time of 
food in the small bowel. This is easily accomplished 
by administration of salted peanuts. This method 
has been used in several cases with satisfactory 
results. 


VERMIFORM APPENDIX 


Appendicitis is a rare disease within the first two 
years of life, though in the second year it is seven 
times as common as in the first. Snyder and Chaffin™ 
ascribed this rarity to persistence of the fetal type 
of cecum, which is funnel shaped and does not 
become obstructed easily in infants. They found 
447 cases in the literature of appendicitis within the 
first two years of life and added 21 more. Because of 
the difficulty in diagnosis, perforation was usually 
found at operation. The over-all mortality in the 
literature was 29 per cent and in this series 17 per 
cent. 

Benson, Coury and Hagge™ report 39 cases in 
patients under two years of age. Although the over- 
all mortality was 15.3 per cent, no deaths have 
occurred in the past ten years. The authors believe 
that the improvement is due to the use of primary 
surgical intervention for appendiceal peritonitis, 
though antibiotics have been important in this 
reduction in mortality. 


Coton anp Rectum 


A collective review of all recent contributions to 
the literature relating to diseases of colon, rectum 
and anus has been presented by Turell, Krakauer 
and Maynard.* 


Cancer 


There has been a great deal of interest in the 
extension of the accepted standard resections for 
cancer, particularly of the descending colon and 
rectum. These measures include ligation of the 
inferior mesenteric artery at its source, pelvic-lymph- 
node dissection and a wide perineal excision. 

Ault, Castro and Smith™ have observed that liga- 
tion of the inferior mesenteric artery at its source 
will allow the removal of an additional 5 cm. of 
lymphatics and nodes over the standard operation. 
However, it is not advocated as a routine procedure 
or as a method to be used by inexperienced surgeons. 
They have used it in 12 cases in the past decade. 
A fat, short mesentery, a low position of the duo- 
denum or pancreas and anesthetic problems are 
contraindications. Ordinarily, the origin of the 
inferior mesenteric artery is 4 cm. above the lower 
margin of the aortic bifurcation, which in turn 
is 6 cm. above the promontory of the sacrum. The 
left colic artery arises 4 cm. caudal to the origin 
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of the inferior mesenteric, and the duodenum lies 
2.5 cm. above it. All lymphatics caudad to the 
duodenum are removed when the radical procedure 
is done. 

Grinnell and Hiatt® carried out 41 resections for 
carcinoma of the rectum, sigmoid or descending 
colon with ligation of the inferior mesenteric artery 
at its origin from the aorta. High lymph-node 
metastases were found in 7 of 41 specimens. »Of the 
3 deaths, 1 was due to necrosis of the bowel. The 
authors have found as many as 10 lymph nodes 


between the origin of the inferior mesenteric artery 


and the origin of the left colic. They believe that 
this more radical operation can be done without 
significantly increased mortality and should raise 
the survival rate. 

However, as an example of the increased hazard 
that follows this type of operation, Shaw and 
Green* have described a case of massive infarction 
of the bowel after high interruption of the inferior 
mesenteric artery. Collateral circulation of the 
intestine apparently was maintained preoperatively 
through the inferior mesenteric artery, since the 
superior mesenteric had been nearly occluded by an 
atheromatous plaque. 

Sauer and Bacon*®’ advocate a wide lateral dissec- 
tion when the lesion is located at the level of the 
peritoneal floor or below. This extensive procedure 
has been carried out in 32 patients. Six of them 
had metastases to the lateral areas. 

The cause of local recurrence after resection and 
low anastomoses for cancer has been shown to be 
local implantation of tumor cells in the anastomotic 
line in many cases. Cole®* observed an incidence of 
recurrence of 16 per cent in the suture line in a 
series of 55 patients. He now applies a tape ligature 
several centimeters below the tumor before starting 
manipulation and irrigates the bowel with saline 
solution before the anastomosis. 

Goligher, Dukes and Bussey®® investigated local 
recurrences after sphincter-saving excisions for carci- 
noma of the rectum and rectosigmoid; 162 patients. 
had been treated in this way with an over-all mor- 
tality of 6.8 per cent. Twenty-three local recurrences. 
were found, and it was believed that 8 were most — 
probably due to surgical implantation at the time — 
of the first procedure. 

Local implantation of tumor cells seems to be a 
much more important factor in recurrence than 
retrograde intramural spread. Because of conflict- 
ing data on the importance of intramural spread 
Quer, Dahlin and Mayo!” investigated 91 specimens. 
of cancer of the rectum and rectosigmoid by micro- 
scopical serial sections. Eighty-eight of these would 
have been treated adequately by removal of only 
2.5 to 3.0 cm. of bowel below the lesion, so far as 
intramural spread was concerned. 

The late results of patients treated for cancer of 
the colon in the University of Michigan Hospital 
were reported by Ransom.’" Of 352 patients on 
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whom resections were performed for cure, 63 per cent 
were alive in five, 48 per cent in ten, and 38 per cent 
in fifteen years. There was no difference in the five- 
year survival rates of patients with cancer of the 
ascending, transverse or descending colon. A similar 
long-term survival study of cancer of the rectum 
was made by Coller and his associates.'” All of 
1064 patients were followed at least five years after 
treatment; 28.4 per cent remained alive at that time, 
and 27.3 per cent at the end of ten years. The size 
of the lesion and degree of annularity had no effect 
on the prognosis, which, however, was influenced 
by pathological type and grade of the tumor, pres- 
ence of metastatic lymph nodes and distance from 
the sphincter. Lesions low in the rectum had the 
poorest prognosis. 

End results for cancer of the colon and rectum 
have been reported by Grinnell! from the Presby- 
terian Hospital, New York City. The absolute five- 
year survival rate for all patients seen with cancer of 
the colon was 27.4 per cent, and that for carcinoma 
of the rectum 25.6 per cent. The five-year survival 
rate after resections for cure of cancer of the colon 
was 45.5 per cent, and that for cure of the rectum 
46.4 per cent. 


Polyps 


The incidence of polyps, as observed in 3364 
asymptomatic patients over forty-five years of age 
in the University of Minnesota Cancer Detection 
Center, was 17.2 per cent, according to Enquist and 
State.'% This unusually high figure was due to the 
inclusion of even the smallest nodules. Many of 
those seen at one visit were absent at the next, 
indicating that they were areas of local edema. Of 
868 polyps found in the distal 25 cm. of bowel, only 
104 were considered worthy of biopsy; 8 were 
malignant. 

Klein and Scarborough'® have operated on 100 
patients with adenomatous polyps of the colon. 
In 77 per cent of the cases the lesions were benign, 
and simple polypectomy done. In 11 per cent 
frozen-section examination (which was quite accu- 
rate in the authors’ experience) showed cancer, and 
radical segmental resection was done. In 5 cases, 
regional-lymph-node metastases had already oc- 
curred. In an additional 12 per cent small foci of 
carcinoma in the polyp were found in permanent 
sections; these patients have not had further opera- 
tions and have done well. 


Lockhart-Mummery and Dukes! followed 47 


...Yrectal lesions that were removed by local excision. 


Most were clinically benign, cancer being diagnosed 
©n microscopical section. Nine out of 20 with 
average and all 3 with a high grade of malignancy 
recurred. The authors believe that when invasive 
carcinoma is found in a rectal polyp, discussion of 
the form of treatment must depend chiefly on the 
histologic grade of malignancy and the presence 
or absence of a free margin. 
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This same conclusion was reached by Welch, 
McKittrick and Behringer.'°? In a series of 322 
polyps assumed to be benign by the surgeon, 34 
contained cancer. Subsequent metastases developed 
in 9 cases. For adenomatous rectal polyps, local 
removal of lesions containing carcinoma in situ or 
adenocarcinoma, Grade 1, is satisfactory; patients 
with lesions of a higher grade of malignancy should 
have a radical resection. Segmental resection of the 
colon is advised for polyps in which laparotomy is 
necessary for removal. 

The importance of a complete excision for papil- 
lary adenomas is shown by a careful study of 
Fisher and Castro.'° They prepared 150 to 200 
slides from each of 4 such tumors. The great portion 
of each polyp was found to be benign, but there 
were multiple foci of carcinoma in situ, and invasive 
cancer was found in 3 of the specimens. 


Carcinoid Tumors 


Carcinoid tumors are being reported with increas- 
ing frequency. Because of their variable course, a 
summary of the known facts about them is particu- 
larly valuable. Foreman’ has reported 38 cases 
from the University Hospitals in Cleveland; 19 were 
in the appendix, 14 in the small intestine, and 5 in 
the rectum. Four tumors of the small intestine and 
1 of the rectum were malignant. Though all are 
potentially malignant, the most dangerous site is 
the rectum, where the lesions apparently are either 
quite benign or exceedingly malignant; 69 rectal 
carcinoids have been geported in the literature, and 
12 per cent have been malignant. 

Cytologic Diagnosis 

Bader and Papanicolaou'!® have presented evi- 
dence that cytologic study is a dependable diag- 
nostic measure for lesions of the rectum and colon. 
Careful preparation of the bowel to eliminate feces 
is the most important feature. In this study 200 
cases were considered. No false-positive readings 
were made, and out of 19 cases that proved to be 
malignant, smears were positive in 18. . 


Bladder Substitutes 


Total bladder substitution has been necessary 
after various exenterative procedures for advanced 
pelvic carcinoma. Isolated segments of the ileum, 
ascending colon or rectum have been used for this 
purpose. Bricker" has carried out 55 substitutions. 
The procedure of choice is transplantation of the 
ureters into an isolated segment of ileum. A Rutzen 
bag is applied later to collect the urine, which 
empties continuously because of ileal peristalsis. Of 
28 patients followed six months or longer, results 
were considered satisfactory in 17; the others had 
evidence of hydronephrosis or pyelonephritis. 


Ileoproctostomy 


Best!” has summarized and evaluated this opera- 
tion, which has recently been used for adenomatosis 
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of the colon, ulcerative colitis, idiopathic megacolon 
and multiple carcinomas of the colon or rectum. 
In 12 collected patients who had the operation for 
ulcerative colitis, results were poor in 50 per cent, 
and of 17 operations for adenomatosis and cancer, 
unsatisfactory results occurred in 54.5 per cent. 
Even in successful cases the postoperative course is 
stormy and discouraging. 

Welch and Rheinlander' have carried out radical 
abdominal proctosigmoidectomy, with preservation 
of the anal sphincter, in 12 cases. They have used 
a two-team technic similar to that which Swenson 
has employed. Nine cases healed well, and in the 
other 3 anastomotic leaks developed. Fecal conti- 
nence was finally obtained in all patients who did not 
have permanent colostomies. 


Ulcerative Colitis 


The relation of ulcerative colitis to cancer was 
studied by Shands, Dockerty and Bargen™ in 73 
cases observed in the Mayo Clinic. The average age 
was twenty-seven years at onset of the colitis and 
forty-two years at that of the carcinoma. The grade 
of cancer is high and multicentric in 53 per cert of 
the cases. There were only 2 five-year survivals; 1 of 
these patients died later of another carcinoma of the 
colon. The authors found that the fact the colitis 
had been quiescent for ten years or more is no 
assurance against the development of a secondary 
carcinoma. 

Dennis and Karlson"® analyzed 267 patients seen 
in the University of Minnesota Clinics. Of those 
who did not have definitive surgery, over half died 
of colitis or direct complications. Of those who 
had surgery, 20 per cent died because of the colitis 
or related surgical complications. The most impor- 
tant complication is cancer. The earliest cancer 
appeared ten years after onset of symptoms of the 
colitis; thereafter, the individual risk of cancer rose 
1.6 per cent every year the colon was retained. 
Patients with a short history and minimal fibrosis 
often did well with vagotomy, though of 28 patients 
who had this operation, 9 required further surgery. 
When ileostomy was necessary, a one-stage colec- 
tomy with either ileostomy or ileoproctostomy was 
carried out. One death occurred in 55 cases treated 
in this fashion, and the operation of ileostomy alone 
has been abandoned. 

Despite the enthusiasm shown by many surgeons 
for the combined operation of ileostomy and total 
colectomy, it must not be assumed that this point 
of view has been accepted generally. Most surgeons 
believe that although ileostomy and colectomy can 
safely be carried out as a one-stage procedure in 
patients who are only moderately ill, those who are 
acutely sick are handled more safely by a two-stage 
procedure. 


Sigmoid Volvulus 


The nonoperative detorsion of an acute volvulus of 
the sigmoid has been urged by several surgeons. 
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The method is considered applicable only when there: 
is no evidence of peritoneal irritation indicative of a 
gangrenous colon. Hamlin™® reported 11 cases, of 
which 3 were reduced by barium enema and 8 by the: 
sigmoidoscope and rectal tube. He found that 
reduction was usually easy and that resection could’ 
be carried out at a time of election. 

Dean and Murry"” reported 21 cases of sigmoid 
volvulus. They advised early manipulative reduc- 
tion that must be followed by elective resection and’ 
anastomosis. Eleven cases were treated by primary 
resection and anastomosis when the volvulus was. 
early and acute. Becker'!* observed 17 cases treated 
by proctoscopic intubation with 2 deaths, whereas. 
laparotomy and detorsion were done in 15 cases 
without mortality. Immediate resection in 8 cases 
led to a 50 per cent mortality. Owings"? has fol- 
lowed approximately 25 cases. Since 1937 he has 
carried out resections for volvulus as a routine pro- 
cedure. Proctoscopic detorsion of the acute volvulus 
should be followed in one or two weeks by elective 
resection. 


Diverticulitis 


Lauridsen and Ross'®° found 149 cases of diverticu- 
litis of the cecum in the literature and reported 
6 more. In the cecum diverticula are often solitary 
and contain all coats of the bowel, suggesting a dif- 
ferent origin than sigmoid diverticula. They may be 
related to the transient appendixes that are observed 
in embryos. The site of the lesion is preponderately 
at the level of the ileocecal valve or either above or 
below it. It is usually single and contains a fecalith 
in half the cases. The total group mortality was 
4.8 per cent. Local excision was the therapy of 
choice (mortality, 1.6 per cent) rather than resection 
(mortality, 7.3 per cent). 

Diverticulitis of the sigmoid has been treated by 
resection of the involved portion of the colon in 
114 cases reported by Welch, Allen and Donaldson,’ 
with a mortality of 2.6 per cent. A one-stage resec- 
tion with anastomosis is the preferable operation, 
but at present can be accomplished safely in only 
about 60 per cent of the patients. Others require 
a three-stage procedure. A one-stage resection is 
indicated particularly for patients who have uncom- 
plicated diverticulitis with recurrent symptoms, 
severe deformity on x-ray examination or symptoms 
developing before the age of fifty. Significant recur- 
rence after resection was noted in only 3 cases, with 
recovery after a second more radical operation. 


Rectal Prolapse 


Altemeier, Giuseffi and Hoxworth'” have described 
a perineal operation in which the prolapsed rectum 
and sigmoid are excised, the pelvic diaphragm 
repaired, and anastomosis carried out. Nine debili- 
tated patients have had this procedure, with excel- 
lent results in 7. 

On the other hand, Pemberton, Kiernan and 
Pemberton!* found unsatisfactory results from 
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perineal operations when patients were followed for 
two years or longer; 57 per cent had recurrences, 
and 30 per cent postoperative strictures. By far the 
best results were obtained from the suspension- 
fixation procedure reported previously by Pemberton 
and Stalker.'** Fifty-six patients had this operation, 
and the majority followed an unsuccessful previous 
operation of some type; 44 patients were traced at 
least two years after operation. Recurrences were 
noted in 5, but they were all minor. 


MIscELLANEOUS CONSIDERATIONS 
Antibiotic Therapy 


Within the past year a much more conservative 
attitude to the use of antibiotics in surgical cases 
has arisen. Their routine administration has long 
been condemned by McKittrick,!*5 who has used 
them only for special indications. Complications of 
antibiotic therapy have been noted much more fre- 
quently. Of these, the most serious and dramatic 
has been that of pseudomembranous ileocolitis. For- 
merly a rare disease, it has become much more 
common and has been noted particularly after opera- 
tions on the colon, in which the preoperative prep- 
aration has included chlortetracycline or oxytetra- 
cycline. Since this subject has been reviewed only 
recently in this journal,!**-!-7 the reader is referred 
to these articles and to the series of 44 cases pre- 
sented from the Mayo Clinic by Dearing and 
Heilman.'”* 


ACTH and Cortisone 


The influence of ACTH and cortisone on various 
surgical problems is assessed by Cole, Grove and 
Montgomery.' * After a general discussion of the 
effects of these substances, the surgical conditions 
that may be influenced favorably by them are listed 
as malnutrition; inadequate pituitary-adrenocortical 
reserve; various hematologic diseases; ulcerative 
colitis; burns, by increasing euphoria and thereby 
caloric intake; certain cases in which a reduction 
of an allergic response is necessary; and miscellane 
ous lesions, such as regional ileitis, some ophthalmo- 
logic problems, acute bursitis and tenosynovitis, 
acute pancreatitis, thyroid crisis, pulmonary edema 
and thrombophlebitis. The use of these substances 
is contraindicated in patients with diabetes, Cush- 
ing’s syndrome, acne vulgaris, hypertensive cardio- 
vascular disease, osteoporosis, pregnancy, chronic 
nephritis, hirsutism, psychopathy, a history of peptic 
ulcer or tuberculosis, and possibly other infections. 

It should be noted that the response of many 
diseases noted above is far from uniform, and the 
well known dangers of administration of either 
ACTH or cortisone make individual consideration 
necessary in every case. Meanwhile, other diseases 
are gradually being added to the list of those favor- 
ably influenced by either drug. For example, Jones, 
Benson and Roque™® have described the thirty-ninth 
case of Whipple’s disease on record, proved by 
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laparotomy and biopsy. A complete remission, still 
maintained seventeen months later, was obtained 
by ACTH and cortisone. 


War Surgery 


An interesting and extensive description of the 
abdominal and thoracic injuries incurred by the 
British during World War II is given in a mono- 
graph edited by Sir Gordon Gordon-Taylor.™ Their 
surgical principles for abdominal injuries are appar- 
ently almost identical with those in the United 
States. A recovery rate of 71 per cent was recorded 
in 5105 cases. 


Hernia 


Hagan and Rhoads have reviewed 1082 cases in 
which herniorrhaphy was performed at the Univer- 
sity of Pennsylvania Hospital from 1945 to 1949. 
The mortality rate was 0.29 per cent. The recur- 
rence rate two years after repair was 4.1 per cent 
for indirect inguinal and 5 per cent for direct inguinal 
hernias. These results were based on personal exam- 
ination; it was significant that nearly half the recur- | 
rences were unknown to the patient. Any follow-up 
study by questionnaire methods must therefore be 
considered unsatisfactory. The authors were unable 
to note any significant relation of recurrence to the 
suture material, method of repair or surgeon. 

Palumbo, Paul and Emery™ followed 85 per cent 
of 642 patients with hernioplasties for one to four 
years, noting a recurrence rate of 1.4 per cent. 
Early ambulation did not increase the rate of recur- 
rence but did effect a marked reduction in post- 
operative complications. A combined Bassini, 
Halsted I and Andrews operation was done, with 
either cotton or silk sutures. 

Koontz! summarized the results in 139 patients 
with femoral hernia operated on in the Johns 
Hopkins Hospital in a twenty-one-year period; 
10 per cent were incarcerated, and 27 per cent 
strangulated. The over-all mortality was 3.6 per 
cent, and there were only 5 recurrences. 

Ryan™5 has reported 369 consecutive operations 
for recurrent hernias. There was no mortality, no 
postoperative thromboembolism and only 3 known 
recurrences. Local anesthesia, high mobilization of 
the sac from the transversalis fascia, ambulation on 
the day of operation and wire sutures are stressed 
as the important technical details. No evidence was 
found to support the use of the McVay repair. 


Alimentation 

Fallis and Barron™® have obtained remarkable 
results with gastric and jejunal alimentation, using 
very fine polyethylene tubes passed through the 
nose. By means of a pump liquefied and homogenized 
whole food can be given continuously. This is tol- 
erated much better than any feeding formula pre- 
viously employed, and entirely eliminates the 
diarrhea that was so common after high-calorie 
jejunostomy feedings. 


Children’s Surgery 


Although a complete review of this aspect of 
abdominal surgery is impossible here, reference 
should be made to several articles of interest to the 
general surgeon in addition to those on appendicitis 
noted above.” * Of outstanding importance is the 
book by Gross,!*? with its complete description of all 
methods used in the Children’s Hospital, Boston. 

Gastrointestinal hemorrhage in infants and chil- 
dren was observed in 428 patients in a fifteen-year 
period in the Los Angeles Children’s Hospital as 
reported by Brayton and Norris.”* Local gastro- 
intestinal lesions were encountered in 60 per cent of 
the cases, and blood dyscrasias in about 20 per cent. 
Fatal bleeding occurred only with esophageal 
varices. 

Ulcer of the stomach and duodenum is being 
reported with increased frequency. Criteria for sur- 
gical therapy and the preferable procedures have 
not yet been well established. It is of interest that 
recovery after suture of a perforated duodenal ulcer 
in an infant on the day after delivery was recorded 
by Brink and Keyzer.”*® 

In the Children’s Hospital, Pittsburgh, 16 cases 
of ulcer of the duodenum or stomach were observed 
from 1938 to 1951. Associated diseases were present 
in each of the 3 gastric and 4 of the 13 duodenal 
ulcers. Perforation is managed best by suture since 
the peritoneal defense is poor in children. For 
hemorrhage, local control by excision or suture liga- 
ture is preferred to more radical operations. For 
intractable symptoms, gastroenterostomy has usu- 
ally been advised, but the authors believe that this 
conclusion should be questioned, since of 5 patients 
who had this operation, marginal ulcers developed 
in 2. 

Cholecystitis in children fifteen years of age or 
younger has been reported in 326 cases in the litera- 
ture according to Ulin, Nosal and Martin.'*° Of 
those described in the decade 1938-1948, 60 per cent 
had cholelithiasis, 7 per cent choledocholithiasis, and 
43 per cent jaundice. The disease is rare, and 
systemic or local inflammation is much more impor- 
tant in children than in adults. In most of the 
cases jaundice is due to an acute inflammatory 
process adjacent to the ducts rather than to stone. 
Cholecystectomy is the treatment of choice, and the 
need for exploration of the common duct is not as 
urgent. 

Acute intestinal obstruction was studied by 
McLaughlin and Coe! in 53 consecutive infants. 
The causes were duodenal obstruction in 12 cases, 
small-bowel obstruction in 11, intussusception in 19, 
incascerated inguinal hernia in 7 and imperforate 
anus in 4. The over-all mortality was 24.5 per cent. 
Important features in treatment include a short 
period of preoperative hydration, gastric lavage, 
cannulation of a vein for blood and fluid administra- 
tion, adequate incision, gentle, rapid surgery and 
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the avoidance of enterostomy or exteriorization 
procedures. 

Acute regional enteritis was observed in 8 cases in 
children under fifteen years of age by Storrs and 
Hoekelman.™ All had an exploratory laparotomy 
and appendectomy without removal of any bowel. 
Seven cases were followed for three to thirteen 
years, and in none was there any evidence of recur- 
rence. It is suggested that acute regional enteritis 
in childhood is a specific entity rather than an 
early stage of chronic regional enteritis. 


After this long review has been covered and the original articles 
studied, some intellectual relaxation is indicated. This may 
provided and a half-century’s progress in abdominal surgery 
measured by Harvey’s!® delightful historical account of Cushing’s 
appendix. 
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MEDICAL INTELLIGENCE 


MEDICAL EXAMINATION OF SCHOOL 
CHILDREN IN THE CITY OF CAMBRIDGE 


A Progress Report 
SAMUEL E. Cuatren, M.D.* 


CAMBRIDGE, MASSACHUSETTS 


N September, 1952, “Regulations for the Physical 
Examination of Pupils in the Public Schools of 
Massachusetts” went into effect. These regulations, 
as‘required by Chapter 502 of the Acts of 1951, 
were drawn up by the Department of Public Health 
after consultation with the medical profession and 


phy sician 


*School | Cambri Health Depestments physician, Depart- 
ment of Pediatrics, Mount ped 


rn Hospital. 


the Department of Education. Their purpose is to 
provide for more detailed medical examination of 
children in the public schools of Massachusetts. 
They do away with the requirement for yearly 
medical examinations of all pupils. Many groups, 
particularly the School Health Committee of the 
Massachusetts Medical Society and representatives 
of the American Academy of Pediatrics, had long 
believed that yearly examinations as required by 
previous legislation were of little value to the child 
and, because of their cursory nature, might actually 
be harmful in giving a false sense of security to 
parents and teachers and also in giving the child an 
unrealistic impression of a medical examination. 

The regulations provide for the examination of 
school children on entrance and every three or four 
years thereafter. They state that the examination 
should be done with such care and detail as to 
provide for medical respect. They encourage the 
presence of parents at the examinations. They also 
encourage the performance of the examination by 
the child’s own physician whenever possible. ' 

The personnel of the school health services of the 
city of Cambridge have made every effort to con- 
form to these regulations. Obviously, much more 
time must be allocated to each child by the school 
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physician. The presence of parents has been re- 
quested particularly at the examination of children 
in the elementary grades. An attempt has been 
made to have the examination given by the school 
physician approach generally that given to a child 
by a physician in his private office. 

The evaluation of this program in Cambridge is 
still tentative, but it is obvious to all concerned that 
it is more successful than the old method of annual 
inspection of all school children. Having conducted 
and observed the results of school examinations dur- 
ing the past thirty-three years, I find that the new 
method has revealed a great number of physical 
defects that can be corrected or improved. These 
abnormalities could not be detected in the past by 
the more cursory examinations. 

The defects found ranged from minor to severe. 
The presence of parents at the examination saved 
a great deal of time and effort of the personnel of 
the school health services because many parents 
stated that the condition noted on examination was 
already known to them and to the family doctor 
and that the child was receiving treatment. For 
example, a five-year-old child appeared with a long 
operative scar on the thorax, and it was helpful to 
know why the scar was made. In this case the 
mother was able to explain that the child had 
inhaled a peanut shell and had had a lobectomy. 

Another problem brought to light by more time 
spent by the physician with the child is*that of 
maladjustment because of broken homes and other 
social conditions. The discovery of children who 
need psychiatric help requires more physician time 
and the orientation and co-operation of the school 
teacher and principal. 

A carefully taken history revealed that approxi- 
mately 40 per cent of the children had not been 
immunized against diphtheria and tetanus. This 
appears a dangerous oversight in the light of present 
knowledge. 


Discussion 


The new regulations concerning the physical 
examination of children in the public schools have 
been implemented in the schools of the city of 
Cambridge. 

One year’s experience with these regulations shows 
that school children are benefiting from them in 
that the physical examination is more detailed and 
reveals more defects; in 1951-1952, 1849 children 
were examined by me, and 281 children were found 
to have one or more medical defects. In 1952-1953, 
621 children were examined, and 457 of these were 
found to have defects. 

The presence of the parents at the examination 
was of great value to the examiner, helping him 
understand conditions affecting the child and also 
allowing him to impress the parents with the need 
for follow-up study by the family physician. 
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A psychiatrist would be a great asset to the 
school on a part-time basis for the emotional and 
maladjusted pupils. 

More of these examinations might be conducted 
by the family physician, rather than the school 
physician. The advantage of this is that the child 
is known by the same physician, not only before 
he enters school but also after his graduation. 
This would introduce to children the habit of having 
periodic health examinations. 


A SMALL VERSATILE CENTRIFUGE FOR 
- BLOOD BANKS AND CLINICAL 
LABORATORIES * 


Ricuarpson Jones, M.B., B.S. (Lonp.)t 
BOSTON 


N the performance of blood grouping and cross- 
matching tests a source of inconvenience, and of 
possible error, is the operation of transferring the 
tubes in which the reactions are performed from 
racks to water bath and thence to the centrifuge. 
In more than one blood bank it has been observed 
that the reactions between cells and serums were 
set up in tubes held in a wooden block. From this 
block the tubes were moved to a metal rack, which 
supported them in the 37°C. water bath. After 
incubation the tubes were transferred to the centri- 
fuge, and after centrifugation they were replaced in 
the wooden block before the results of the tests were 
read. During this process the tubes were identified 
by grease-penciled markings, which frequently lost 
some legibility. 

In an attempt to simplify grouping and cross- 
matching procedures and to dispense with the 
necessity of moving tubes from one apparatus to 
another a centrifuge was devised in which the head 
served as a rack for setting up the reactions, for 
holding the tubes in the water bath and for the 
centrifugation before the results of agglutination 
were read. The specifications of this device required 
it to be of small dimensions, to hold the tubes at an 
angle suitable for both filling and centrifugation 
and to be quickly detachable from the drive of the 
centrifuge. It was found that the centrifugal ther- 
mometer shaker manufactured by Clay—Adams, In- 
corporated, required only minor modifications to ful- 
fill these specifications; Mr. Davidson, of the com- 
pany, kindly supplied the modified instrument, on 
which trials were carried out. 

The centrifuge as adapted for blood-grouping 
technics consists of a drive unit, which is a small 


*From the Blood Grouping Laboratory of Boston and the Department 
of Pediatrics, Harvard Medica! School. 
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electric motor directly coupled to a cone-shaped 
member on which the detachable head sits. The 
head is a sheet-metal cone, mating with the drive 
unit, and supplied with two perforated rings and a 
flange to retain 12 standard blood-grouping tubes, 


Figure 1. The Centrifuge, Showing the Drive Unit on the Left. 


On the right the head is shown in position on the board for 
setting up reactions. 


10 by 70 mm. (Fig. 1 and 2). The angle of the cone 
is such as to permit ready filling of tubes as they 
sit in the head and is adequate to give good sedi- 
mentation of a red-cell suspension with a minimum 
of spinning. : 

The centrifuge has been used in conjunction with a 
circular wooden board. In this board are drilled a 


Ficure 2. Centrifuge, with - Head in Position on the Drive 
nit. 


When reactions are set up the head is placed on the circular 
board, where it is oriented by means of the peg visible to the 
left of the central raised disk. 


series of holes in 12 radially disposed lines. It was 
found convenient to have the outermost hole in each 
line large enough to take a blood specimen tube, the 
inner holes being of a size sufficient for the stand- 
ard blood-grouping tubes, 10 by 70 mm. The detach- 
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able centrifuge head is located in the center of the 
board by means of a raised disk and is radially 
oriented by a peg driven into the board that engages 
with a hole drilled in the bare flange of the head. — 
By this means the head can only be placed on the 
board in one position, and correct positioning of the 
head automatically lines up the tubes in the head, 
with their corresponding specimen tubes at the rim 
of the board. As an additional refinement the board 
is pivoted on a wooden base so that it can be turned 
to allow the operator to face the line of tubes being 
filled. 

With this simple and inexpensive apparatus it was 
possible to carry out any blood-typing or crossmatch- 
ing procedure involving centrifugation or incubation. 
For instance, the routine grouping of donors and 
recipients may be done in lots of 12, the holes in the 
board being used to accommodate tubes for the 
anti-A and anti-B reactions and the corresponding 
tubes in the head for the anti-D reaction, which 
requires incubation and centrifugation. Then, for 
the 24 crossmatching tests, the reactions between the 
donors’ cells and recipients’ serums (major cross- 
match) may be carried out in one head, and the re- 
action between donors’ serums and recipients’ cells 
(minor crossmatch) may be carried out in a second 
head. If 6 or fewer crossmatches are to be done two 
adjacent holes in the head may be used for major and 
minor reactions. 

In the performance of simple agglutination tests 
the tubes need never leave the head until the 
moment of reading. The reactions are set up with 
the head in its place on the board: then the head 
with its tubes is placed in the water bath for the 
appropriate length of time, and after this it is slipped 
onto the drive and spun for fifteen seconds. The 
deposit of cells produced in this way is pear shaped 
and lies to one side of the bottom of the tube, but 
the quality of agglutination is at least as good as that 
obtained in a conventional device after a period of 
centrifugation four times longer. 

Coombs tests are quickly performed in this 
centrifuge. It is possible to carry out four cell washes 
almost as rapidly as an “albumin” crossmatch can .. 
be done in a conventional centrifuge. This should 
help to nullify the argument frequently voiced 
against the indirect Coombs crossmatch — that “it 
takes too long.” The reason for the high efficiency 
of this centrifuge in washing cell suspensions is that 
the cells are deposited as a streak down the wall of 
the tube and thus the farthest a cell has to travel in 
the tube during centrifugation is 10 mm. No 
difficulty is experienced in pouring off the super- 
natant saline solution if the head is removed from 
the drive immediately after it stops spinning. One 
may secure the tubes in the head by the simple ex- 
pedient of passing a rubber band around the tubes 
just below either perforated ring, thus permitting 
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up-ending the head and the simultaneous emptying 
of all 12 tubes. After recharging with saline solu- 
tion each tube is rotated on its own axis through 
180° so that the streak of cells on the wall is forced 
to retraverse the saline solution when the head is 
spun. Spinning for twenty seconds is sufficient to 
produce a firm “deposit.” 

It is envisaged that the efficiency of the apparatus 
would be increased even further by the availability 
of a larger number of heads and boards. This may 
be achieved with little expense since a single drive 
unit would suffice for all but the largest of blood- 
typing enterprises. 
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SUMMARY AND CONCLUSIONS 


A small versatile centrifuge, made by simple modi- 
fication of a commercially available thermometer 
“shaker” is described. The instrument is particular- 
ly suitable for use in blood banks and clinical 
laboratories. It reduces the greatest hazard in 
blood-bank work, that of confusing tubes, since the 
centrifuge head functions as a rack and tubes do not 
need to be moved from the moment the reactions 
are set up to the moment the results are read. 
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CASE 40021 


PRESENTATION OF CASE 


First admission. A forty-seven-year-old truck 
driver entered the hospital because of “lack of pep 
for three years,” and “swelling of my abdomen.” 

Four or five years before admission shortness of 
breath on exertion and general ease of fatigability 
insidiously developed — the patient had otherwise 
been well. These symptoms slowly progressed. 
Three years before admission he was admitted to 
another hospital for six weeks because of blurred 
vision, worse on the left, dizziness and unsteadiness, 
and a tendency to fall to the left. These symptoms 
had progressed and had become associated with 
headaches, weakness of the left facial muscles, 
dysphagia and hoarseness. They cleared slowly 
over a two-month period, but he never regained 
normal strength. Two years before admission in- 
termittent ankle edema and abdominal swelling 
without pain developed; he began to have a morn- 
ing cough and episodes of hemoptysis at intervals 
of one or two months. Seven months before ad- 
mission he noted the sudden onset of hoarseness, 
which persisted. He was told by a throat specialist 
that he had a paralyzed vocal cord. Two months 
. before admission while he was lifting a heavy weight 


a painful right inguinal hernia, which was easily re- 
ducible, suddenly developed. He also noted a 
marked increase in abdominal swelling and ankle 
edema. He was admitted to another hospital for 
herniorrhaphy but was discharged without opera- 
tion on a regimen of “liver shots and green pills” 
because of “low blood.” Three days before admission 
he began coughing up blood-streaked sputum and 
small blood clots. He was seen in the Out Patient 
Department, where a chest film revealed an en- 
larged left pulmonary hilus; he was advised to enter 
the hospital. 

He habitually smoked 1 package of cigarettes 
each day. From the age of thirty until hospitaliza- 
tion three years before admission he had drunk 
about 15 “beers”’ daily but claimed that he had had 
an adequate diet during this time. He had had re- 
current slight epistaxes during the past three years. 
He had also noted occasional right-sided chest 
wheezes and gradually increasing shortness of breath 
and dyspnea on exertion. A review of the systems 
and past history were otherwise not remarkable. 

Physical examination revealed a chronically ill 
man with pale-yellow skin without spider angiomas. 
There was clubbing of the fingertips and moderate 
palmar erythema. Moderately enlarged, soft, mov- 
able lymph nodes were noted in both supraclavicular 
regions and in the right axilla. Examination of the 
chest disclosed decreased tactile fremitus and breath 
sounds over both lower-lung fields and equally 


elevated leaves of the diaphragm, which moved 


well. The heart was without murmurs and was not 
enlarged. The abdomen showed marked distention 
and shifting dullness. There was a large diastasis 
recti and a right inguinal hernia. External hemor- 
rhoids were noted, and pitting edema was present 
to above the knees bilaterally. 

The temperature was 98.6°F., the pulse 80, and 
the respirations 22. The blood pressure was 112 
systolic, 68 diastolic. 

The urine was clear amber, had a pH of 6.0 and 
a specific gravity of 1.015 and gave negative tests 
for albumin, sugar and bile; the sediment contained 
occasional white cells, epithelial cells and granular 
casts per high-power field. Examination of the 
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blood revealed a hemoglobin of 13.0 gm. and a 
white-cell count of 3500, with 64 per cent neutro- 
phils and 36 per cent lymphocytes. The total 
protein was 5.6 gm., the albumin 2.0 gm., the 
globulin 3.6 gm., with an albumin-globulin ratio 
of 0.6, the total bilirubin 4.0 mg., and the non- 
protein nitrogen 23 mg. per 100 cc. The bromsul- 
falein test showed 35 per cent retention of the dye 
in thirty minutes; the prothrombin time was 14 
seconds (normal, 20 seconds) and the cephalin floccu- 
lation ++-+-+ in forty-eight hours. The blood 
Hinton test was negative. A stool was guaiac 
negative. Old tuberculin test was negative in 
1:100,000 dilution; cytologic examination of the 
sputum was repeatedly negative for tumor cells. 
Roentgenograms of the chest and barium-swallow 
and fluoroscopic examination demonstrated : an 
enlarged left pulmonary hilus, with narrowing of 
the bronchus on that side. Extensive esophageal 
varices were seen (Fig. 1). 


Ficure 1. * 


Paracentesis produced 950 cc. of clear, straw- 
colored fluid that did not clot and had a specific 
gravity of 1.010. The fluid contained 1100 white 
cells per cubic millimeter, of which 89 per cent were 
lymphocytes and 11 per cent neutrophils, and a 
total protein of 500 mg. per 100 cc. It was negative 
for acid-fast bacilli, culture and tumor cells. Bron- 
choscopy showed paralysis of the left vocal cord 
and a carina broader than normal, with little motion 
on respiration. The left main bronchus was red- 
dened. No obstruction was seen. Culture and smears 
taken at bronchoscopy were negative. The patient 
was considered to be incapable of withstanding ex- 
ploratory thoracotomy and was discharged on a 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Jan. 14, 1954 


low-sodium, high-calorie, high-vitamin and high- 
protein diet. 

Final admission (three months later). In the in- 
terval he had “held his own” for two and a half 
months without increase in ankle swelling or ab- 
dominal girth. The cough had not been trouble- 
some. In a chest film taken during this time the 
enlarged left hilus was unchanged, but a linear 
density had appeared in the left-lower-lung field 
and a lack of difference between the vascularity of 
the two lung fields was also noted, as were extensive 
esophageal varices. Three weeks before admission 
he began to have persistent weakness, dyspnea, 
intermittent abdominal pain and anorexia; he re- 
ported three episodes of chills, fever and cough pro- 
ductive of bloody sputum lasting two or three days. 
He also had a marked increase in leg edema and 
abdominal swelling. One week before admission 
he had an episode of abdominal cramps and tarry 
stools, which cleared after two or three days but 
left him feeling very weak. 

Physical examination was unchanged from the 
previous admission except for slight cardiac en- 
largement to the left with a rough, Grade 2 pre- 
cordial systolic murmur. The lungs had bilateral 
basal rales. The abdomen was much more distended 
than previously. The liver and spleen could not 
be palpated, but the liver edge was percussed well 
below the right costal margin. 

The temperature was 99.6°F., the pulse 84, and 
the respirations 24. The blood pressure was 110 
systolic, 75 diastolic. 

The urine was normal. Examination of the blood 
disclosed a white-cell count of 3000, with 73 per cent 
neutrophils, 20 per cent lymphocytes, 6 per cent 
monocytes and 1 per cent basophils, as well as a 
hemoglobin of 15 gm., slightly hypochromic red 
cells and a hematocrit of 36 per cent. The non- 
protein nitrogen was 19 mg., the total bilirubin 
4.9 mg., the total protein 5.1 gm., the albumin 
1.6 gm., the globulin 3.5 gm. (albumin-globulin ratio 
of 0.5), and the alkaline phosphatase 6.1 units 
per 100 cc.; the sodium was 139 milliequiv., the 
chloride 104 milliequiv., and the potassium 4.5 


milliequiv. per liter. The prothrombin time was _ 


14 seconds (normal, 20 seconds) (45 per cent), and 
the cephalin flocculation ++++ in forty-eight 
hours. A stool was guaiac negative. On paracen- 
tesis 7 liters of turbid, yellow fluid was removed; 
the fluid had a specific gravity of 1.005, contained 
650 cells per cubic millimeter, mostly red cells, 
and was negative on culture, smear and cytologic 
examination. X-ray studies of the bones and joints 
of the hands were normal. Chest films in addition 
to the previous findings disclosed the following 
changes: two rounded densities just inferior to the 
right hilus, a fusiform shadow behind the heart and 
an increase in the lung markings and multiple 
linear densities in the lung fields (Fig. 2). The 
stomach and duodenum appeared normal. 
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On the ninth hospital day the patient became 
drowsy, and a flapping tremor developed; he lapsed 
into coma and began vomiting bright-red blood. 
He went into shock. He was transfused, and a 
balloon was inflated in the esophagus, controlling 
the bleeding. The jaundice deepened. For the 


Ficure 2. 


following week he continued to bleed each time the 
balloon was deflated. He began to bleed from above 
or around the balloon and aspirated enough blood 
to give him episodes of respiratory distress, with 
absent breath sounds on the right and tracheal and 
mediastinal shift to the right. A tracheotomy was 
done with some improvement in the respiratory 
situation. The nonprotein nitrogen had risen to 
150 mg., the total bilirubin to 13.2 mg., and the 
blood ammonia to 331 gamma per 100 cc. On the 
following day he went into shock and died. 


DIFFERENTIAL DIAGNOsIS 


Dr. WarreEN Point*: This patient had evidence 
of disease in the mediastinum, possibly cardiac 
disease, pulmonary disease, central-nervous-system 
disease and hepatic disease. The evidence for 
disease in the mediastinum was paralysis of the 
vocal cord, indicating involvement of the recurrent 
laryngeal nerve, and fixation and widening of the 
carina, which certainly means a tumor or swelling 
of some sort. The hemoptysis may have resulted 
from compression of the bronchi by disease in the 
mediastinum. Both leaves of the diaphragm moved 
well so the phrenic nerve had not been involved in 
the pathologic process. 

The ankle edema, painless abdominal swelling 
and episodes of hemoptysis make me suspicious of 

*Assistant in medicine, Massachusetts General Hospital. 
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mitral stenosis with minimal congestive heart 
failure. That the heart was without murmurs and 
was not enlarged is against mitral stenosis; at least 
I cannot blame the heart for the several years of 
exertional dyspnea, dependent edema and abdominal 
distention. During the final admission the heart 
was enlarged slightly, and there were murmurs 
that I am unable to explain. There was no severe 
anemia and no evidence that valvular disease had 
occurred since the first admission. 

In the x-ray films there was evidence of plate- 
like atelectasis. The cough productive of bloody 
sputum is consistent with either pulmonary atelec- 
tasis or infarction. I must also consider the obscure 
syndrome of multiple pulmonary infarcts from 
phlebothrombosis of the leg veins, which can pro- 
duce gradually increasing pulmonary congestion 
with hemoptysis and dependent edema. 

Clubbing of the fingers and palmar erythema may 
have been the result of cirrhosis. Liver-function 
tests were consistent with liver disease. The pa- 
tient was jaundiced clinically, and the bilirubin 
was elevated. I should like to mention that the 
bromsulfalein retention is of no value in most cases 
of jaundice. It does not differentiate types of liver 
disease; it only indicates that the liver is not func- 
tioning properly, which we know anyway when a 
patient is jaundiced. 

May I see the x-ray films? 

Dr. Joun F. Grssons: This selected film from the 
barium-swallow study made at the time of the first 
admission shows the greatly dilated and tortuous 
esophageal veins (Fig. 1). The chest films demon- 
strate the mass in the left hilus, which has been de- 
scribed repeatedly. These particular films do not 
show the left main bronchus well enough to indi- 
cate whether it is narrowed, nor can I say that the 
carina is widened although I have the impression 
that the left main bronchus branches off a little 
more horizontally than usual. The peripheral lung 
fields are clear and appear to be normally vas- 
cularized; the right lung is probably normal and 
well aerated. 

In this film, taken three months later, again, 
there are marked varices. There has been little if 
any change in the appearance of the left hilus. The 
left main bronchus is apparently narrowed in a 
cylindrical fashion. Actually, the posteroanterior 
projections are the most valuable so I shall limit 
myself to them. In this later film there is more 
evidence of linear streaking in the lower lobe on 
the left side. Another change that occurred is that 
a large, rounded density has developed on the right 
side below the right hilus (Fig. 2). In an over- 
exposed view one can see through the heart shadow 
a fusiform shadow to the left of the midline that 
could be an area of hematoma in the esophageal 
wall or an exceptionally large varix; in an esophagus 
that has veins this prominent that is not too unusual 
a finding. 
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Dr. Point: The fusiform enlargement is probably 
a varix full of blood? 

Dr. Gispons: That is a likely possibility, but it 
could also be an enlarged lymph node with metas- 
tases, an infarction possibly in the left lower lobe 
or any other process. This density on the right side, 
likewise, is not specific and could represent one of 
several conditions, including an infarct, an enlarged 
lymph node and a tumor. The only other change 
that has occurred is that the right hilus has now 
become more prominent, suggesting that there also 
is an abnormal mass in that region. 

Dr. Benjamin CasTLemMan: Could that be a 
pulmonary artery? 

Dr. Gipsons: Yes. 

Dr. Point: You do not see any evidence of obvious 
infarction in the periphery. 

Dr. Gissons: No; I do not, but the scar pos- 
teriorly here suggests that something has developed 
in the three months. It is quite likely that both hilar 
shadows could be enlarged pulmonary arteries; 
by one interpreter they were so reported. 

Dr. Pornt: My first conclusion is that I cannot 
make one diagnosis to fit everything so I shall not 
try to do so. The first episode of disease seemed to 
me to have had an insidious onset, with the various 
clinical manifestations that are commonly associated 
with multiple sclerosis. These include blurring of 
vision, facial weakness, which is usually on a central 
rather than a peripheral basis, hoarseness, dys- 
phagia and the vestibular symptom of vertigo; 
there was almost complete clearing, which is also 
consistent with a diagnosis of multiple sclerosis. I 
can think of nothing else that fits the picture, nor 
can I find anything in the succeeding history that 
explains these symptoms. 

The next group of symptoms, the swelling of the 
legs and of the abdomen, of course, could have been 
cardiac or hepatic in origin, or could have been due 
to disease of the vena cava with deep thrombo- 
phlebitis. I prefer to believe that the swelling was 
not cardiac in origin because there was no evidence 
of cardiac disease; I do not believe that it was due 
to thrombosis of the vena cava because the urin- 
alyses on two occasions were normal, and if it had 
been due to thrombosis of the vena cava at least 
up to the level of the renal veins, there would have 
been albumin in the urine and other signs and 
symptoms. For the purpose of my discussion I 
shall assume that this was cirrhotic ascites and 
dependent edema. But the cough and the episode 
of hemoptysis I cannot explain on the basis of 
liver disease, which the patient obviously had, and 
I should have to consider these as being due to a 
separate disease of the lung and probably the pre- 
cursor of the later mediastinal lumps seen in the 
x-ray films. The involvement of the laryngeal 


nerve, I suppose, was neoplastic disease; the nerve 
passes through the area in which involvement of the 
carina and left main-stem bronchus was noted. 
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I believe, therefore, that I had better break my 
discussion into different groups of symptoms since 
I cannot tie them together. I think he had severe 
intrahepatic disease, which I cannot help calling 
cirrhosis because he had such severe liver dysfunc- 
tion, portal hypertension, jaundice and a terminal 
state entirely consistent with liver failure. Although 
the whole case is unusual, I shall have to call this 
cirrhosis of a peculiarly stationary type, with de- 
pendent edema and episodes of transitory abdominal 
swelling and with a marked increase in the speed 
of the downhill course toward the end. I think 
that some change had taken place in the status 
of the cirrhotic liver, and I am suspicious of a 
primary hepatoma. It is tempting to say that a 
bronchogenic carcinoma metastasized to the liver, 
producing portal hypertension—and that is a 
possibility never to be overlooked. In several cases 
the liver has become quite enlarged, portal hyper- 
tension has developed, and there has been sple- 
nomegaly and so forth as the result of metastatic 
disease rather than intrinsic cirrhosis itself. 

The cause of the cirrhosis I am completely unable 
to state. It could have been associated with alco- 
holism. There was no evidence of hemochroma- 
tosis. Wilson’s disease may produce central- 
nervous-system symptoms and cirrhosis but not 
this particular picture. There was no evidence of 
postnecrotic cirrhosis although a smouldering hepa- 
titis may have initiated the present illness, with 
fatigue, weight loss and so on. This man may have 
had portal and vena-cava thrombosis, but I do not 
see any evidence for that. Certainly, either of those 
conditions could have produced severe portal hyper- 
tension, but I do not believe that he would have 
had the severe liver dysfunction unless he had 
cirrhosis of some kind. I have to say that he had 
cirrhosis and probably hepatoma, and that death 
was due to liver failure associated with marked 
increase in the size of the liver, obstruction of the 
portal circuit, with bleeding from varices, and the 
development of cholemia, which was manifested 
by an elevated blood ammonia level, the typical 
flapping tremor and the mode of death. 

The pulmonary manifestations I find difficult to 


separate from the liver symptoms because the » 


hemoptysis and abdominal swelling advanced side 
by side. I shall separate them, however, and say 
that the patient probably had a bronchogenic car- 
cinoma. The possibility of bronchial adenoma must 
be considered because of the long duration of the 
hemoptyses and the pulmonary symptoms. Bron- 
chial adenomas may metastasize locally as well as 
generally and may produce embarrassment of the 
pulmonary system, and that diagnosis is more 
consistent with the -fact that he had six negative 
sputum examinations for cancerous cells. It is 
perfectly clear that the physicians thought that 
he had a serious tumor involving the mediastinum 
and that this was not part of the general disease, 


j 


Vol. 250 No. 2 


or they would not have considered thoracotomy. 
It is entirely possible that these masses in the right 
lung were metastases from a hepatoma. I suspect 
that he had healed multiple sclerosis in the central 
nervous system and shall bring in a third diagnosis, 
bronchogenic carcinoma, to account for the whole 
picture. 

Dr. CasTLeMAN: Would anyone like to question 
Dr. Point on any of his statements? 

Dr. Joun T. Quinsy: Is it not unusual for metas- 
tatic involvement of the liver to produce portal 
hypertension? 

Dr. Point: Yes; but in several cases, one or two 
a year, I think, there has been portal hypertension 
and splenomegaly with metastatic disease. I do 
not think that was true in this case. 

Dr. Jacos ‘Lerman: I saw the patient during the 
second admission. On the service we at first be- 
lieved that one diagnosis could account for the 
pulmonary and abdominal symptoms — namely, 
hepatoma complicating cirrhosis; however, the 
pulmonary symptoms had been present for so long, 
either antedating or simultaneous with the ab- 
dominal symptoms, that we discarded that pos- 
sibility and assumed that he had portal cirrhosis 
and an independent bronchogenic carcinoma or 
lymphoma. 

Dr. AtFreD Kranes: I think he had independent 
pulmonary disease and not necessarily a hepatoma 
of the liver. I should hate to make a diagnosis of 
two independent cancers in the same patient. 

Dr. Point: So did I. 

Dr. James H. Currens: The normal-sized heart 
quite well rules out a defect of the atrial septum. 
If the heart had been larger, the x-ray films would 
have resembled the picture of septal defect with 
associated thrombosis of the pulmonary artery. 

Dr. Farane Ma oor: I should like to take issue 
with Dr. Point on the diagnosis of healed multiple 
sclerosis, and ask if one of the neurologists will 
comment on that. 

Dr. Raymonp D. Apams: The only thought that 
occurred to me was that although the patient had 
definite neurologic signs, they pointed to the pos- 
terior fossa, except, of course, the blurred vision. 
Certainly, there is a possibility of a vascular lesion 
in the brain stem or infectious disease that was 
transitory and cleared. I am afraid the neurologic 
status is not quite clearly enough described so that 
one could make any diagnosis. 

Dr. Matoor: How often does multiple sclerosis 
start at this age? 

Dr. Apams: He was forty-seven when he died? 
About 5 to 10 per cent of all the larger series of 
cases begin in patients past forty. I doubt if he 
had multiple sclerosis. 

Dr. CasTLeman: The radiologists thought that 
the enlargement of the left hilus at the first ad- 
mission was probably an enlargement of the pul- 
monary artery, possibly with thrombosis. On the 
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final admission the official report of the shadows 
in the right lower part of the chest was that they 
looked more like metastatic carcinoma but the 
whole picture could be explained on the basis of 
thrombosis of the pulmonary artery with multiple 
infarcts. 

Dr. Gissons: I should like to say that this is the 
characteristic appearance of the cases in which the 
pulmonary artery is enlarged because of thrombosis; 
although one fluoroscopist thought the pulmonary 
artery was pulsating, all the others thought it was 
not. 


CurnicaL D1acnosis 


Alcoholic cirrhosis, with ascites, edema and 
esophageal varices. 
?Carcinoma of lung. 


Dr. WarREN Point’s DIAGNOSES 


Cirrhosis of liver. 
Hepatoma. 

Bronchogenic carcinoma. 
?Multiple sclerosis, healed. 


ANATOMICAL DIAGNOsIS 


Portal cirrhosis of liver. 

Infarcts of liver, recent. 

Esophageal varices, marked. 

Cor pulmonale. 

Pulmonary-artery dilatation, marked. 
Multiple pulmonary embolization. 


PATHOLOGICAL DiscussION 


Dr. CasTLEMAN: Autopsy showed that this man 
had a severe portal cirrhosis with numerous irregu- 
lar nodules. We could not tell whether it was a 
burned-out alcoholic or a postnecrotic cirrhosis; I 
lean toward the postnecrotic type. The liver, 
which weighed just over 1000 gm., contained many 
soft, red areas—the so-called red infarcts that 
we see associated with intrahepatic portal-vein 
thrombosis. It is not uncommon to see portal-vein 
thrombosis with cirrhosis, and although thrombi are 
not described as being in the portal vein I believe 
they were there but not looked for as carefully as 
they might have been. I do not think there is any 
question that the infarction was the terminal event 
that put the patient into hepatic coma. 

The heart was enlarged, weighing 450 gm. The 
pulmonary artery was tremendous, and the left 
branch, although dilated, contained a large old 
thrombus; the right pulmonary artery was also 
dilated but had no evidence of thrombosis. The 
right chamber of the heart measured 7 mm. in 
diameter, which is evidence that the patient had a 
cor pulmonale. The cause for this cor pulmonale 
was found within the lung, where many of the 
smaller pulmonary arteries contained organized 
thrombotic processes with recanalized channels 
that I believe were old emboli. That is a clue to 
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what I believe happened in this case. We found 
tremendous varices, 2 or 3 cm. in diameter, form- 
ing large masses on the outside of the esophagus. 
These varices extended all the way up the esophagus 
from an enormously dilated portal vein. 

Some years ago we had a similar case with a com- 
bination of portal and pulmonary hypertension 
associated with huge esophageal varices*; in that 
case extending from the portal axis — where the 
portal, splenic and superior mesenteric veins met — 
were tremendous varices coming up through the 
diaphragm, along the esophagus and entering the 
systemic circulation via the azygos veins. In this 
portal axis was a mural thrombus, which was the 
source of latent chronic pulmonary embolization 
and the cause of the pulmonary hypertension. 
In this case and in the one under discussion we 
found similar healed emboli with the recanaliza- 
tion. Unfortunately, the dissection of the portal 
axis was not done carefully, and I believe that a 
mural thrombus in the portal venous system was 
missed at autopsy. 

Dr. Point: Do emboli from portacaval shunts 
go through the pulmonary artery? 

Dr. CasTLEMAN: Yes; we found evidence of that 
in the lung sections — thrombosis or embolism 
with superimposed thrombus. We were unable 
to find any thrombi in the leg veins, but, of course, 
that does not rule them out. I prefer to believe 
that this was another example of a portacaval shunt 
with embolization of the lungs from thrombi in 
the huge varices. 

Dr. Currens: Was a defect of the atrial septum 
present? 

Dr. CastLEeman: No. 

The left recurrent laryngeal nerve was adherent 
to the thrombosed pulmonary artery, and it is 
believed that that was the cause of the hoarseness. 
In the other case that was reported from this 
laboratory* the left recurrent laryngeal nerve was 
also paralyzed because of the large pulmonary 
artery or the varices or both. 

Dr. Matoor: What about the brain? 


Dr. Epwarp P. Ricnarpson, Jr.: The brain 


was 


*Man and Craige, E. Portal axis thrombosis with spon- 
sportacava and resultant cor pulmonale. Arch. Path. 52: 


CASE 40022 


PRESENTATION OF CASE 


First admission. A thirty-five-year-old carpenter 
was admitted to the hospital with cough and fever. 

He had been well until about two years pre- 
viously, when he had an illness characterized by 
cough, purulent sputum and pain in the right side 
of the chest. This illness lasted three or four weeks 
and was diagnosed as bronchopneumonia. He made 
an uneventful recovery. One year after this episode 
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he consulted his physician because of pain under 
the right scapula and a productive cough. An 
x-ray film of the chest revealed atelectasis of the 
right middle and lower lobes. After nine days of 
bed rest he remained symptom free until seven 
months later, when, after a “slight cold,” he began 
to bring up small amounts of grayish sputum. 
During the two months before admission there were 
two febrile episodes with rigors and pain in the 
right side of the chest. Cough was present and on 
several occasions was apparently productive of 
blood-tinged sputum. During the entire course 
of the illness to date he had lost 30 pounds. Bron- 
choscopic. examination performed at another hos- 
pital revealed a dark, reddish-brown, friable mass 
in the right main bronchus that bled easily on con- 
tact. The biopsy of the mass was reported as show- 
ing bronchial adenoma. He was subsequently re- 
ferred to this hospital. 

Physical examination disclosed a suggestion of 
clubbing of the fingers. Dullness to percussion was 
present over the right base in association with de- 
creased voice and breath sounds but no rales. The 
temperature was 100.5°F. The rest of the examina- 
tion was negative. 

Urinalysis was normal. The hemoglobin was 15 
gm. per 100 cc., and the white-cell count 22,500, 
with 64 per cent neutrophils. Sputum cultures were 
positive for alpha-hemolytic and beta-hemolytic 
streptococci and Staphylococcus aureus. X-ray 
films of the chest revealed elevation and impairment 
of motion of the right leaf of the diaphragm, dis- 
placement of the mediastinum to the right, a well 
defined zone of increased density along the right 
border of the heart with central rarefaction and a 
possible fluid level, incomplete aeration of the right 
middle and lower lobes and apparent decrease in 
size of the right hilus. Laminagrams showed ob- 
struction of the right-stem bronchus. 

On the twenty-sixth day a right pneumonectomy 
was performed. At operation the surgeon thought 
that tumor had infiltrated the tracheobronchial wall 
at the resection margin, which was located at the 
carina. Examination of the resected specimen re- 
vealed emphysema of the apical portion of the 
upper lobe and marked bronchiectasis in the upper _ 
portion of the lower lobe. The middle lobe was 
atelectatic, with patchy fibrosis in the absence of 
bronchiectasis. The main bronchus to the middle 
and lower lobes was extensively infiltrated by gray- 
ish-white tumor tissue producing almost complete 
obstruction to the middle-lobe bronchus. A sepa- 
rately submitted segment of the right main bronchus 
was also involved by tumor. The tumor was re- 
ported as low-grade carcinoma (cylindromatous 
pattern). No lymph nodes were involved. 

The postoperative course was smooth, the pa- 
tient becoming afebrile by the seventh day and 
being discharged in excellent condition on the forty- 
eighth hospital day. 


| 
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Final admission (thirteen years later). The pa- 
tient had been able to live a normal active life, 
working full time as a carpenter with only minimal 
dyspnea, until six months before admission, when 
he began to note dysphagia, increasing dyspnea, 
weight loss and weakness. Since these symptoms 
became progressively worse, he returned to the 
hospital. 

Physical examination revealed the patient to be 
in no acute distress but he was described as breath- 
ing harshly. The neck veins were distended par- 
ticularly on the right side when he was in the sitting 
position. The remainder of the examination was 
negative except for the chest. Findings consistent 
with a pneumonectomy on the right were noted. 
Bronchial breathing was present over the left upper 
portion of the chest, and expiratory musical rales 
were heard over the left lower portion. A few 
dilated veins were noted over the anterior part of 
the chest. 

The temperature was 99°F., the pulse 95, and 
the respirations 20. The blood pressure was 140 
systolic, 85 diastolic. 

Except for the x-ray findings in the chest, the 
laboratory examinations were not remarkable. The 
x-ray films showed retraction of mediastinal struc- 
tures to the right and moderate herniation of the 


Ficure 1. 


left lung beyond the midline. The left lung was 
clear (Fig. 1). On fluoroscopic examination the left 
leaf of the diaphragm was seen to move normally. 
Diffuse narrowing of the left main bronchus was 
noted throughout its visualized length. The esopha- 
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gus was deviated to the left at the level of the 
carina. 
An operation was performed. 


DIFFERENTIAL DIAGNOSIS 


Dr. Joun Gorvon FreyMann?*: I can divide this 
story into two main parts. On the first admission 
thirteen years previously there was a classic story 
for “benign” bronchial adenoma. The age at 
onset, the history of recurrent infection with com- 
plete recovery, the localization of the chest symp- 
toms to the same area each time, the hemoptysis 
and the weight loss are all characteristic of these 
particular tumors. This was borne out on path- 
ological examination. There was an infiltrating 
tracheobronchial tumor that produced, behind it, 
atelectasis, emphysema and bronchiectasis. 

For the next thirteen years the patient had no 
particular symptoms. Then he was readmitted to 
the hospital with symptoms of mediastinal obstruc- 
tion. There was dysphagia, which was apparently 
increasing, and x-ray evidence of deviation of 
the esophagus. There was suggestive evidence of 
great-vessel pressure; the neck veins were dilated, 
and there were veins on the anterior chest wall 
that could have been venous collateral channels. He 
also had evidence of bronchial obstruction: dyspnea, 
stridor and expiratory rales. The narrowing of the 
left main bronchus throughout its visualized course 
shown in the x-ray films can explain the latter find- 
ings. The obstruction of the bronchus, in addition 
to having been intrinsic, could also have been 
extrinsic. 

It is an unusual privilege to be given a pathological 
diagnosis beforehand in one of these exercises. I 
must say, however, that it makes me suspicious of 
a “red herring.” I think it best to consider the 
second admission at first without recourse to that 
pathological diagnosis. May we see the x-ray films, 
Dr. Wyman? 

Dr. StanLtey M. Wyman: The films of the original. 
examination have been destroyed. The films made 
at the second admission show the findings described 
in the protocol very nicely (Fig. 1). The right side 
of the chest is completely airless, which is in keep- 
ing with the pneumonectomy. The left lung her- 
niates beyond the midline; this herniation can be 
seen in the lateral view lying anterior to the heart. 
The barium-filled esophagus is somewhat em- 
barrassed at the level of the tracheal bifurcation, 
evidently by pressure on its right and anterior 
aspects, and it is pushed backward. There may 
even be some infiltration of the wall of the esophagus 
because it maintains a constant configuration on all 
the films. The left main bronchus, which can be 
seen on the heavily penetrated films and perhaps 
even better on this spot film, shows a diffuse nar- 
rowing that is slightly irregular in caliber; this 


*Clinical and research fellow in medicine, Massachusetts General 
Hospital. 
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suggests intrinsic involvement of the left main 
bronchus. The left lung is not remarkable except 
for a small calcified scar in the apex. What we can 
see of the heart shadow is not unusual. The visual- 
ized bones show no destruction. 

Dr. FreyManwn: Is there evidence of Hodgkin’s 
disease? 

Dr. Wyman: No; there is no evidence of lym- 
phoma of any variety. 

Dr. FreYMANN: Could you say on this film or any 
film whether or not there was a mediastinal mass? 

Dr. Wyman: I should be strongly suspicious of 
mediastinal involvement whenever there is this 
embarrassment of the esophagus — with pressure 
on the esophagus, and possibly even involvement of 
the wall of the esophagus. This, combined with 
the narrowing of the left main bronchus, compels 
me to make a diagnosis of mediastinal involvement 
perhaps intrinsically invading the structures I have 
described. 

Dr. FreyMann: But there is no large mass that 
you can distinguish in these films? 

Dr. Wyman: No; of course, the opportunity to 
outline such a mass has been lost because the air- 
containing right lung has been removed. 

Dr. FreymMann: Ignoring for the time the fact 
that this man had a cylindroma thirteen years before 
admission, I have to explain the presence of a medi-+ 
astinal process. I wish I knew whether there was a 
real mediastinal mass of some dimension or not, 
and also how it was associated with involvement 
of the remaining main bronchus. I can approach 
this problem by considering that there was some- 
thing in the mediastinum that invaded the bronchus 
or that there was something in the bronchus that 
invaded the mediastinum. 

First of all, to consider the nonmalignant con- 
ditions, there is a vaguely described syndrome called 
chronic fibrous mediastinitis, which has been at- 
tributed toa great many conditions, including tuber- 
culosis, syphilis with or without an aneurysm, 
rheumatic fever, actinomycosis and trauma, sur- 
gical or otherwise. This syndrome is_ charac- 
terized by a dense collagenous mass of tissue that 
surrounds the great vessels, the trachea and the 
esophagus and can produce obstruction of all the 
major organs of the mediastinum. Ordinarily, this 
is associated with marked mediastinal widening and 
visible calcified mediastinal lymph nodes, but the 
calcified lymph nodes may be absent and only 
minimal mediastinal widening may be visible. In 
these x-ray films we do not see those findings. 
Erganian and Wade,’ at Washington University, 
described a case of chronic fibrous mediastinitis of 
unknown etiology in which there was mediastinal 
compression and extension of the fibrotic process 
into the tracheobronchial tree. Their patient died 
of mediastinal obstruction. I do not think I can 
rule out chronic fibrous mediastinitis in this case. 
Certainly, the patient had trauma to the mediasti- 
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num and could have had an abnormal cicatricial 
reaction, but the fact that he had no symptoms for 
twelve and a half years and then had a rapidly 
progressive course makes it highly dubious. | 

Of more specific conditions that might cause 
mediastinal fibrosis, the most common is tuber- 
culosis. On admission thirteen years previously 
there was no histologic or x-ray evidence, no symp- 
toms and nothing in the history to suggest pul- 
monary tuberculosis. A hilar disease of any kind, 
however, can light up a latent tuberculous infec- 
tion. In this thirteen-year period I am merely told 
that he was in good health, but I have no way of 
knowing whether he had mild infections in that 
interim. It is conceivable that he had tracheo- 
bronchial tuberculosis or parenchymal tuberculosis 
that became inactive but left behind a stenosed 
bronchus. This process could have invaded the 
mediastinum and caused mediastinal fibrosis. More- 
over, there does not have to be parenchymal tuber- 
culosis to produce mediastinal fibrosis. Keefer? 
has described a case of mediastinal fibrosis secondary 
to invasion from a tuberculous vertebral abscess. 

Assuming that the patient was in good health, 
however, I must rule out tuberculosis and proceed 
to the next possibility — namely, syphilis. The 
serologic examination was not mentioned. Was that 
in the record? 

Dr. Davip Kaun: It was negative. 

Dr. Freymann: Then I shall only point out that 
syphilis may produce tracheobronchial stenosis and 
mediastinal fibrosis. The cases that have been re- 
ported rest on poor diagnostic grounds; they have 
been cases of mediastinal fibrosis with positive 
serologic findings. Keefer,? who has written a long 
paper on this syndrome, described a man with 
mediastinal fibrosis, tracheobronchial stenosis and 
positive serologic tests who benefited considerably 
from antisyphilitic therapy. 

Although it is possible that a nonmalignant process 
caused this condition, I think that there are more 
likely possibilities in the field of neoplastic disease. 

First I shall consider extrabronchial cancers. 
Thymomas, teratomas, Hodgkin’s disease and 
lymphomas can all produce mediastinal masses. In_ 
the cases of thymoma and teratomas, one would 
expect to see the mass even on these x-ray films. 
Also, one would not expect these tumors to in- 
filtrate along the~bronchi. Hodgkin’s disease and 
lymphoma often arise in the mediastinum, but 
although they generally spread lymphatically 
through the lungs, they may also spread in a peri- 
bronchial fashion. There are no peripheral findings 
and no systemic symptoms of these diseases in this 
case. I do not think they can be ruled out, how- 
ever. 

The possibility of esophageal tumors has risen 
several points in my estimation since I have seen 
the x-ray films. Dr. Wyman, is there any involve- 
ment of the mucosa? 
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Dr. Wyman: Not definitely; I think the mucosa 
is probably spared. 

Dr. FreyMANN: It would be unusual for an 
esophageal carcinoma large enough to invade into 
the anterior mediastinum not to involve the 
mucosa. On the other hand, the sarcomas of the 
esophagus can produce huge mediastinal masses and 
infiltrate the esophageal wall, with minimal in- 
volvement of the mucosa. It is interesting that, 
in 1935, in one of these exercises, the third reported 
case of leiomyosarcoma of the esophagus was dis- 
cussed by Dr. Chester M. Jones.? This is an ex- 
tremely rare condition. Still, one would expect 
that the mucosa would be involved in a tumor of 
this size, and that the tumor would not infiltrate 
along the bronchus without involving the parenchy- 
mal lung. 

More likely possibilities are primary bronchial 
tumors. I can rule out very quickly lipoma, fibroma, 
chondroma and hamartoma of the bronchus, which 
are local growths and do not cause mediastinal 
obstruction. However, bronchogenic carcinoma 
could produce this picture. The anaplastic car- 
cinomas can infiltrate along the bronchus and in- 
vade the mediastinum without causing parenchymal 
disease visible on x-ray examination. Sometimes, 
bronchogenic carcinoma is so surreptitious that. it 
appears first as a mediastinal mass without any 
evidence of lung involvement. This is another pos- 
sibility that I do not think can be ruled out. 

There is a previous pathological diagnosis, how- 
ever, that cannot be ignored. We know that part 
of the cylindroma was left behind. Cylindromas 
have been lumped under the term benign bronchial 
adenoma, but “benign” is certainly an incorrect 
classification for cylindromas, which characteris- 
tically are locally invasive, and a few cases have 
been reported in which there have been definite 
distant metastases. The more recent literature 
has shown more and more such cases. The cylin- 
dromas characteristically invade along the bronchus 
without causing parenchymal disease, although 
they can invade the lung parenchyma. If they are 
left growing long enough, they often invade the 
mediastinum to produce mediastinal obstruction. 

In conclusion, although I cannot rule out chronic 
fibrous mediastinitis due to old surgical trauma, 
bronchogenic carcinoma, mediastinal lymphoma or 
Hodgkin’s disease, I think all these are thrown 
into the shadow by what I shall stand on as my 
diagnosis. This is recurrent cylindroma of the 
bronchus infiltrating the trachea and left main 
bronchus and extending into the mediastinum and 
possibly the mediastinal lymph nodes, with com- 
pression or invasion of the esophagus and the vena 
cava. The operation, I assume, was a bronchoscopy. 


CuinicaL Diacnosis 
Recurrent cylindroma. 
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Dr. Jonn G. FreyMann’s Dracnosis 


Recurrent cylindroma of bronchus infiltrating 
trachea, left bronchus, mediastinal lymph 
nodes, esophagus and vena cava. 


ANATOMICAL D1aGnosiIs 


Recurrent cylindroma of bronchus, with invasion 
of trachea, left bronchus, esophagus, superior 
vena cava and left atrium and metastases to 
subcarinal lymph nodes. 


PaTHOLoGIcAL Discussion 


Dr. Kaun: Dr. Burke, you helped Dr. Edward 
D. Churchill operate on this patient; will you tell 
us about it? 

Dr. Joun F. Burke: This was an exploration 
through the right side of the chest so as not to em- 
barrass the remaining lung. A cystic space filled 
with old degenerated blood surrounded by a thick, 
fibrous wall was found. After the membrane was 
peeled off the mediastinum, the esophagus and 
superior vena cava were identified. At first glance 
the growth appeared to be primary in the esophagus, 
which it obviously involved. But further dissec- 
tion showed the esophagus to be involved by ex- 
tension from a subcarinal mass. The lumen of the 
superior vena cava was merely a pinhole; it was 
not completely blocked because when it was oc- 
cluded above it filled from below. Dr. Churchill 
thought this was an operable tumor until he found 
that it had invaded the left and right cardiac atria. 

Postoperatively, the patient seemed to do well; 
he had exactly as much stridor as before but was 
not cyanotic, and was not in shock. Six hours later 
he suddenly had an episode of obstruction, gasped 
and died. 

Dr. Kaun: As already noted, the right lung that 
was removed thirteen years before admission con- 
tained a tumor involving the right main bronchus 
and extending into the middle-lobe and lower-lobe 
bronchi. The resection was performed as close to 
the origin of the main bronchus from the trachea 
as possible, but it was realized at that time that 
it was not possible to remove all the tumor. 

This diagrammatic representation of the post- 
mortem findings (Fig. 2) shows a posterior view 
of the left lung, the trachea, esophagus, heart and 
aorta. Recurrent tumor was found in the area of 
the previous resection site, and contiguous tumor 
extended from there and involved the subcarinal 
region, the wall of the trachea, the wall of the left 
main bronchus, the wall of the esophagus, the 
superior vena cava and the wall of the left atrium. 
The tumor had invaded 4 or 5 cm. of the trachea, 
and the whole of the left main-stem bronchus, the 
first few centimeters of whose lumen was reduced 
to about a tenth of its normal diameter; the bronchial 
mucosa was bosselated in a few areas, but appeared 
intact throughout. From the subcarinal region 
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by direct extension the tumor invaded the esopha- 
gus at this level, resulting in a napkin-ring con- 
striction and a greatly narrowed lumen; tumor 
surrounded and invaded the superior vena cava 
just above its entrance into the right atrium, with 
the result that the lumen of the vein was reduced 
to less than 3 mm. in diameter. The mucosa of 


the esophagus and the intima of the vein were in- 
tact. The invasion of the posterior wall of the left 
atrium was limited to epicardium and contiguous 
myocardium. Two subcarinal lymph nodes con- 
tained tumor. 

Comparison of the microscopical sections of the 
original tumor and the one found at autopsy showed 
them to be similar. The tumor was composed of 
cords and cylinders of cells, which were supported 
by a dense fibrous stroma and which in places formed 
gland-like structures surrounding masses of baso- 
philic-staining material (Fig. 3). The cells varied 
somewhat in size and shape but on the whole were 
quite rcgular, and mitotic figures were not promi- 
nent. In both the autopsy and the original specimen 
perineural lymphatic invasion by tumor cells was 
prominent. There was nothing from the histologic 
examination to suggest a heightened growth po- 
tential in the autopsy specimen as compared to the 
original. This tumor by our present classification 
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was a bronchial adenoma, cylindromatous type, 
and this then was a case of recurrent or really 
residual cylindroma that grew slowly over thirteen 
years to involve the structures mentioned. The 
left lower lobe of the lung was completely collapsed, 
and the upper lobe partially so; the bronchial tree 
was filled with thick mucous secretions. The final 
episode undoubtedly resulted from the inability 
to raise this material beyond the bronchial ob- 
struction. 

I should like to enlarge on the point Dr. Frey- 
mann made about bronchial adenomas. In 1940, 


when Dr. Castleman saw the original specimen, 
experience with bronchial adenomas was not as 
extensive as it is today. Bronchial adenomas were 
then considered to be definitely benign tumors, 
and the only tumors accepted as such were of a 
different histologic structure from this and for 
that reason this was then called a low-grade adeno- 
carcinoma. As experience with these tumors 
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broadened, it was found that bronchial adenomas 
had best be considered of low-grade malignancy 
and that histologically there were two definite 
types. Most of these tumors, and this is the type 
originally accepted as bronchial adenomas, his- 
tologically resemble the carcinoids of the intestinal 
tract and are called carcinoid type. In a smaller 
but definite group the lesions histologically re- 
semble the cylindromatous tumors of the skin and 
salivary glands and are called the cylindromatous 
type. In general there are also certain differences 
in gross appearance and behavior of these two 
types. The carcinoid type as a rule tends to have 
more of its growth intraluminally and presents as 
an intraluminal bronchial projection whereas the 
cylindromatous type tends to grow along the long 
axis of the bronchus. The cylindromatous type 
tends to arise in a more proximal location in the 
bronchial tree, is more locally invasive and as a 
rule invades the bronchial wall and surrounding 
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tissue to a greater extent than the carcinoid type. 
This is not to say that the carcinoid type does not 
have a large part of its growth in the bronchial 
wall, but most often this has a capsule of some sort 
surrounding it whereas this is not usual in the 
cylindromatous type. 

Although extensive involvement of the mediastinal 
structures, as happened in this case, has been seen 
most commonly with the cylindromatous type, it 
is well to remember that it has also been known to 
occur with the carcinoid type. Both types have 
been reported with local and distant metastases, 
but the number of cases of either in which this has 
occurred is so few that any statement about malig- 
nancy with this as a criterion is as yet unwarranted. 
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ANNOUNCEMENT FOR GROUPS USING CASE RECORDS 


The Massachusetts General Hospital wishes to announce that it has obtained a grant from the United 
States Public Health Service to supply pertinent 35-mm. lantern slides of x-ray films, gross photographs 
and photomicrographs to go along with the current Case Records to groups who use these exercises for teach- 


ing purposes. 


It is planned to supply about 5 lantern slides with each issue of the Journal (2 cases) —that is, ap- 
proximately 250 slides per year (these may be added to the teaching files of the group). The grant in- 


cluded the following conditions: 


“The project will be limited to 100 groups. The leader of each group should fill out an application 
stating the character and size of the group, how often it meets, and its methods of presentation of the 
Case Records, It is proposed that in order to limit the number of groups and to safeguard selection, 
each group pav > yearly stipend of $25.00. (The actual cost will be about $100.00.)” 


Applications for this service may be obtained from Dr. Benjamin Castleman, Massachusetts General 


Hospital, Boston 14, Massachusetts. 
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CONFERENCE ON PREMATURITY, CON- 
GENITAL MALFORMATIONS AND BIRTH 
INJURY 


Tue medical conference as a device for pooling 
the contributions that come from varied skills, ex- 
periences and disciplines has emerged as a distinctly 
rewarding way of getting on with pressing problems. 
It is made possible in no small part by latest methods 
of communication and transport, which mean that, 
provided that the conference is important enough and 
financial backing is available for air travel, it is al- 
most as practicable to obtain the attendance in New 
York City of a physician residing in San Francisco 
as of one from Ithaca, New York. Conferences are 
sometimes planned under the aegis of medical acad- 
emies and even pharmaceutical houses, but they have 
been singularly successful — particularly in pub- 
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lished records of achievement — when sponsored by 
established foundations. An example is the Con- 
ference on Prematurity, Congenital Malformation 
and Birth Injury convened in New York City in 
June, 1952, through the offices of the Association for 
the Aid of Crippled Children; its transactions have 
recently been made available in book form.* 

Fifty representatives of the disciplines of phys- 
iology, biochemistry, bacteriology, pathology, embry- 
ology and genetics gathered round the table to discuss 
problems of mutual concern with colleagues in the 
clinical specialties of obstetrics, pediatrics, ortho- 
pedics and neurology, and the public-health fields of 
epidemiology, biostatistics and maternal and child 
health. The actual accomplishment of the delib- 
erations, which continued over a two-day period, is 
difficult to measure. The value placed on such a 
meeting remains a subjective judgment for those who 
read and own the handy little volume with its 255 
pages filled with the presentations, comments and 
discussions of the participants. 

The first day of the conference on prematurity 
was opened with Dr. L. Emmett Holt in the chair. 
Dr. Ethel Dunham, who has done as much as if not 
more than anyone else to call attention to the pre- 
mature infant ‘as a matter not only of clinical impor- 
tance but also of concern to the nation’s health, 
briefly sketched the background against which prog- 
ress has been made. She recounted experiences 
when “the premature infant was of little or no con- 
cern to the pediatrician or the obstetrician. The nurse 
rescued the so-called non-viable infants from the 
delivery room waste basket.” 

The physiology and pathology of prematurity 
were then considered. Attention was first given by 
Dr. Clement Smith to divergent opinions about the 
nature and genesis of hyaline membrane of the lungs. 
Dr. Richard Day and others discussed problems of 
atelectasis and reasons for the failure of the lungs to 
expand properly after birth. Drs. Harry Gordon and 
Irving Schulman described peculiarities of the fetal 
blood and hemoglobin; the chemical mechanism by 
which the newborn infant is permitted to withstand 
periods of hypoxia that would be fatal for the older 


*Holt, L. E., Jr., Ingalls, T. H., and Hell L. B. Prematurity, 
Congenital M. Birth injury 258 New York: Asso- 
ciation for the Aid of Crippled Children, 1953. 
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baby or adult was discussed by Dr. Harold Himwich; 
and Dr, Victor Najjar presented the subject of car- 
bohydrate metabolism and the enzyme systems from 
which neonatal energy is derived. 

The forenoon of the second day was given over to 
a consideration of congenital anomalies from a syn- 
thesis of information coming from experimental, 
clinicopathological and epidemiologic studies. Dr. 
Theodore H. Ingalls, chairman for the morning 
session, discussed the background of knowledge con- 
tributed by experimental zodlogy and presented prin- 
ciples gained from the study of congenital defects 
induced by anoxia. Dr. Clarke Fraser made genetic 
analyses of cleft palate induced in pedigreed mice by 
injections of cortisone, and Dr. Heinz Herrmann de- 
scribed chemical sequences in the embryogenesis of a 
somatic defect in the chick. Drs. Arthur T. Hertig 
and Peter Gruenwald discussed pathological aspects, 
and Drs. Jane Worcester and Abraham Lilienfeld 
field problems of classification, correlation and 
analysis in the approach to the problem in human 
beings. 

The specific role of anoxia in the causation of birth 
injury was stressed by the chairman of the last 
session, Dr. Louis Hellman, with Dr, Donald Barron 
demonstrating physiologic mechanisms of placental 
transfer of oxygen. Pathologic changes in the pla- 
centa of hemorrhage late in pregnancy and in the 
infant from anoxia were described and illustrated by 
Drs. Hertig and Gruenwald, respectively, and the 
whole subject of fetal tolerance of anoxia was broadly 
discussed. 

Each session included a general discussion and 
spontaneous interrelation of pertinent points of view, 
as well as comments previously advanced by partici- 
pants. As might have been expected, these sections, 
taken in conjunction with the material commented 
upon, were among the more interesting transactions 
of the conference. 

A contribution of the Association for the Aid of 
Crippled Children was the underwriting of the con- 
ference and the assumption of the greater part of the 
cost of printing the Proceedings. Only a perusal of 
the printed record can convey to those interested the 
degree to which permanency added to the value of 
what would otherwise have been a stimulating — 
but transitory — exchange of ideas. Permanency of 
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the record also adds opportunity for reflection on the 
part of the participants and extends the audience 
nationally and internationally. 


PURE WHICHCRAFT 


SomE time ago the Journal, in one of those bursts 
of candor that occasionally raise or lower it from the 
ranks of its more conservative contemporaries, ani- 
madverted on the growing use of the fractionally ex- 
pressed conjugation of conjunctions, and/or. This 
structural monster, recognized but not recommended 
by Mr. Webster as meaning either and or or, was 
characterized as “a triumph of superfluous brevity, 
ingenious in its very awkwardness.” 

Needless to say, the Journal’s mild protest was a 
revolt in the desert, whose shifting sands blow only 
where the wind listeth. The manuscripts that come 
to the editorial offices still bear their termitic infes- 
tations, which are patiently stamped out, only to re- 
cur in succeeding contributions. Which is probably as 
it should be, for according to that great grammarian, 
Fowler? “What grammarians say should be has per- 
haps less influence on what shall be than even the 
more modest of them realize; usage evolves itself 
little disturbed by their likes and dislikes.” 

Even Fowler, however, in nearly six pages of his 
wholly admirable work on English usage holds high 
the torch in favor of a logical discrimination in the 
employment of that and which as relative pronouns. 
And there is a logical discrimination, regardless of its 
violation by journalists, historians, novelists, college 
presidents and other educators — yes, and even 
Noah Webster himself in a moment of inadvertence. 

In the paragraph quoted below, according to Mr. 
Fowler of Oxford — and Mr. Webster of Connecti- 
cut and Amherst agrees —the proper distinction 
between that and which is set forth. This distinc- 
tion, loosely as it is observed in America is more 
closely followed than in England, where its observ- 
ance is loose, indeed. 


The two kinds of relative clause [according to the decision 
handed down by Mr. Fowler], to one of which that and to 
the other of which which is appropriate, are the defining and 
the non-defining; and if writers would agree to regard that 
as the defining relative pronoun, and which as the non-defining, 
there would be much gain both in lucidity and in ease. 


Mr. Webster, concurring in the decision, uses the 
term restrictive for a that clause, reserving for the 


which clause “a qualification or statement simply 
additional or parenthetic.” The nonrestrictive, non- 
defining which clause is thus an interpolated idea, 
elaborating on the definition but not essential to it. 
If the clause can logically be set apart by commas it 
is nondefining and should be introduced by which — 
an easy rule to remember, Once the habit of calling 
the shots is acquired a misplaced which reacts on the 
reader like drawing his fingernails over a slate; the 
misuse of that is more subtle. 

The following example should serve as a per- 
petual guide: 


The hand that rocks the cradle is the hand that rules the 
world. 


Here two (2) defining clauses have been pre- 
sented without which the hand, which is twice men- 
tioned, has no personality, no identification and no 
meaning; it is any old hand, unless identified in a 
previous passage. If which is used, and the acid test 
of commas applied — 

The hand, which rocks the cradle, and so forth, 
it is presupposed that the reader knows all about the 
hand and the reference to the cradle rocking is 
thrown in as a pleasant aside, with no identifying 
value. 

In Cardinal Newman’s well known and beautiful 
hymn the choice is nearly even Steven: 


And with the morn those angel faces smile 
Which I have loved long since, and lost awhile. 


The relative clause could as well have been a that 
clause, defining the angel faces, as an interpolated 
which clause. 

As Bacon, (Francis, not Roger) might be para- 
phrased, 


O father! What a hell of whichcraft lies 
In the small orb of one particular tear. 


Which is all in the interest of clean sport and 
little else, and yet the aphorism that “Bad writing 
serves no useful purpose that cannot be served better 
by good writing” bears repeating. 
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CHLORDANE POISONING 


Tue available literature on chlordane poisoning 
has been reviewed by Dadey and Kammer!’ in 
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reporting a case of authentic intoxication from the 
ingestion of this pesticide. 

Considerable experimental work carried out on 
rats and rabbits by various investigators has been 
listed by the authors, the method of administration 
being both ingestion and application to the skin. 
Impaired liver function was demonstrated, animals 
given fatal doses responding with dyspnea, difficult 
respirations, tremors, convulsions and _ terminal 
coma. Ileitis, mottled liver and pulmonary conges- 
tion were found on post-mortem examination. The 
lethal dose for rats and rabbits was found to vary 
from 20 to 60 mg. per kilogram when administered 
intravenously to 200 to 300 mg. when taken by 
mouth. Rats were killed by the application to the 
depilated skin of 50 mg. of chlordane in cottonseed 
oil for three consecutive days. 

Studies conducted by Princi and Spurbeck? on 
human beings showed some absorption of the sub- 
stance by chlordane workers over periods of one to 
three years, but no ill effects. Two probable cases of 
nonfatal human intoxication from ingestion of 
chlordane were reported by Lemmon and Pierce? 
and Lensky and Evans.‘ 

The case reported by Dadey and Kammer is that 
of an eighteen-year-old girl who accidentally swal- 
lowed a teaspoonful of an insecticide containing 
24 per cent chlordane, 16 per cent related com- 
pounds, 10 per cent oil of pine, 10 per cent poly- 
ethylene glycol and 40 per cent petroleum distillate. 
One and a half hours later she became nauseated and 
vomited and after a similar period developed diplo- 
pia, blurring of vision and twitching of the extrem- 
ities. This was followed after another hour and a 


half by a generalized convulsion. No further symp- ._ 


toms supervened, and recovery took place over the 
next five days. The only treatment was gastric 
lavage and intravenous infusion of fluids. 

This authentic case of chlordane poisoning is 
important in view of the increased use of the pesti- 
cide in the control of such insects as ants, roaches 
and Japanese beetles, against which it is used in 
preference to DDT. A warning is particularly appro- 
priate because of the wave of European earwigs that 
inundated the Atlantic seaboard during the past 


summer. Chlordane was shown to be relatively 
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effective in curtailing the life expectancy of these 
nocturnal invaders. 
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FRANK R. TEACHNOR, M.D. 


On Saturday, November 28, Frank R. Teachnor, 
of Kansas City, died at the age of sixty-five. Al- 
though he was well known as a public-spirited citizen 
and physician throughout the middle West, and for 
his professional attainments in neurosurgery among 
his colleagues everywhere, it is doubtful whether 
more than a relative handful of the readers of the 
Journal appreciate the extent of the influence on the 
profession and public of the high standards he main- 
tained, and what a loss his death is to the profession 
at large. 

Frank Teachnor became a neurosurgeon the hard 
way. He was trained first in surgery and built the 
superstructure of his neurosurgical specialty on the 
solid foundation of general surgical training and 
knowledge. As a result he never fell into the errors 
that are apparent all too frequently among the more 
highly educated but less well trained specialists. 
He was unable to regard any patient as a case, a 
number in a series, a container within which certain 
rare cells grew, a pathological puzzle with no relation 
to physical or human surroundings, or as potential 
autopsy material. Rather, the sufferer remained for 
him a human being with all the associations, loves, 
hates and problems to which all human beings are 
heir and that profoundly affect the care of the sick. 

His patients were myriads of people who took him 
into their lives as he took them into his, His col- 
leagues always went to him with their difficulties, 
their doubts, despairs and hopes and never failed to 
be helped, reassured and cheered, or presented with a 
kindly but rational and realistic evaluation of their 
wildest dreams. 

He was the recipient of many honors and belonged 
to many societies but would never permit any fan- 
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fare, public adulation or notoriety of any sort even 
when glossed over with academic frosting. 

He influenced multitudes by his example, by his 
honesty of purpose, integrity of speech and action 
and the simple grandeur of his ideals. He was the 
prototype of the kind of doctor that socialized medi- 
cine wants but cannot have and that organized medi- 
cine has but wants more of. 

Truly the passing of this Kansas City physican 
and the cessation of his influence for all that is good 
is worthy of note and will cause sorrow in all parts of 
the United States. | 


Dr. Walker, of Portland, one day last week, 
took from the face of a Mr. Gilmore, near the 
right eye, a porcupine’s quill about two inches 
long.. Last winter Mr. G. killed a porcupine, 
and in eating some of the flesh got the quill 
into his throat, from whence it gradually 
worked its way to his eye, causing him con- 
siderable inconvenience in its peregrinations. 


Boston M. & S. J., January 18, 1854 


MASSACHUSETTS MEDICAL SOCIETY 


SCIENTIFIC EXHIBITS AT ANNUAL 
MEETING 


A limited number of booths are available for 
scientific exhibits of particular interest to be shown 
at the annual meeting on May 18, 19 and 20. It is 
urged that anyone interested apply to the chairman 
of the Committee on Arrangements at the Massachu- 
setts Medical Society before February 1. 


NOTICES 


NEW ENGLAND SOCIETY OF PHYSICAL MEDICINE 

A meeting of the New England Society of Physical Medicine 
will be held at the Massachusetts General Hospital on Wednes- 
day, January 20, at 8 p.m. There will be a panel discussion 
on the subject “Problems of the Amputee.” The speakers will be 
Drs. Eugene Record, Augustus Thorndike and Arthur Watkins. 
Physicians, rehabilitation personnel and students are invited. 


NEW ENGLAND SOCIETY OF ANESTHESIOLOGISTS 

A meeting of the New England Society of Anesthesiologists 
will be held at the Rhode Island Hospital, Providence, on 
Friday, February 5, starting at 8 a.m. e€ morning session 
will include demonstrations of pressure-breathing apparatus 
and a discussion of teaching aids in anesthesia. The after- 
noon session will begin at 2 p.m., and the program will be 
as follows: 

The Use of Fructose Intravenously as a Possible Substitute 

for Dextrose. Dr. Leroy S. Chapnick. 


SANS 


Respiratory Arrest: Its effect on the central nervous system. 
Dr. Harold Williams. 

Pressure Breathing in Anesthesia and Resuscitation. Dr. 
Meyer Saklad. 

After dinner and the business meeting at the Narragansett 
Hotel Dr. Kenneth K. Keown, anesthesiologist, Hahnemann 
Hospital, Philadelphia, will speak on the subject “Hypothermia 
for Cardiac and Great-Vessel Surgery.” 


SOCIETY MEETINGS AND CONFERENCES 
January 18, Feprvary | and 15, Marca and 15 and Apait 5 and 19. 
Hartford Medical iety. Page 1120, issue of December 
sap: y 18, poms City Hospital Hand Service Lecture. Page 38, 
n 
South End Medical Club. Page 1088, issue of December 24. 
20, New Society of Physical Medicine. 


ANUARY 22; 23, 29 and 30. College of eRegional 
Meeting. Page 82 28, issue of Novem i 


ran eons ; Massachusetts Hospital Association. Page 1130, issue of 
cem 

a ANUARY 7, Middlesex South District Medical Society. Page 38, issue 
anuar 
y 29-May 21. Boston Lying-in Hospital Journal Club. Page 38, 


issue of 
Fesruary 2-4. "Examination for Public Health Service Medical Officers. 
Page 750, issue of October 29. 
Ferruary 5. New England Society of Anesthesiologists. Page 87. 
Ferruary 15- an-American Academy of General Practice, Page 
790, issue of Nove mber 
Perruary 23-25. College of Medical! Alumni Postgraduate 
Convention. Page 1044, issue of Decem 
3 and Aprit 21. Society for Research in Psy- 
chiatry. Page 750, issue of October 
15-26. Course i in Laboratory Diagnosis of Virus Diseases. Page 
1044, issue of Decem 
Marca 27 and 28. g fe Psychosomatic Society. Page 1/4, issue 
of December 17, 
May Annual International of Doctors in Alcoholics 


issue of Decem 

] Ree Be] Academy of Dental Medicine. Page 38, issue of 

31-June 3. American Urological Association. Page xvii, issue of 
ul 


Ae "22 and 23. suampatiogel College of Surgeons Regional Meeting. 
Pa Ag | issue of Novem 
x 23-29, Secorantionsl Cancer Congress. Page 914, issue of Novem- 


7-10. Nineteenth Annual Congress of the United States 
and Canadian Sections of the International College of Surgeons, Page 828, 
issue of November 

EPTEMBER 12- 15. 
44, issue of 

EPTEMBER 16-1 American, Heart Association Annual Scientific 
Sessions. Page 44, issue of July 2 


Second International Congress of Cardiology. 


District Mepicat Societies 
ESSEX NORTH 
May 12. 113th Annual Meeting. 
MIDDLESEX EAST 
Combined with the Auxiliary. 
May 11, Annual Meeting. (Harlow Dinner.) 
MIDDLESEX SOUTH 


January 27. pontine Auditorium, Malden High School, Salem Street, 
Malden. 8:00 p 


Andover Country Club, Andover. 


CALENDAR OF Boston District ror THE WEEK BEGINNING 
HURSDAY, JANUARY 21 
Tuurspay, January 21 


*8:00-8:45 a.m. Case Clinic. Joslin Auditorium, 
New England Deaconess Hospi 

a.m, Arthritis Grand Robert Breck Brigham 

ospit 
10:30-11: a3 a.m, Lecture on Diabetes for Doctors and Patients by 

a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospita 

*11:00 a.m.-12:30 p.m. Hand Clinic (Physical Medicine and Re- 

saarenetion Service). Boston City Hos 


*12:00 p.m, hig. Interpretation of Lipoprotein Measure- 


ments. Dr. Geor . Mann. Stearns Auditorium, New England 
Center 
*4:00-5 :00 p.m Management of Cons ary Dr. J. 


Currens. Nurses’ Home, Cambridge City Hospi 
*5:00-6:00 
Cambri 
p.m aconess Medical Lecture. A Treatment of Hypertensive 
“Ges Joslin Auditorium, New England Deaconess Hospital. 
Fripay, January 22 
*8:00-8:45 a.m. Case Clinic. Joslin Auditorium, 
New England Deaconess Hosp: 
*9:30-11:30 a.m. Medical and ca a Grand Rounds. Drs. George 
W. Thorn and Francis D. Moore. Main Amphitheater, Peter 
Bent Brigham Hospital. 
10:00 a.m. Clinic. South End Health Unit, 
57 East Concord Stre 
10:30-11:15 a.m. Lec +n on Diabetes for Doctors and Patients by 
a Metaber of the Jostin Clinic. Joslin Auditorium, New England 
Deaconess Hospita 


-m. Surgical Division Meeting. Hospital, 
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*11:00 a.m.-1:00 p.m. Medical Grand Rounds. Stearns Auditorium, 
New England Center Hospital. 

*12: 30-1 :30 P*. .m, Re of Lower Genitourinary Tract. Dr. L 
Rockwoo lassroom, Cambridge City Hospital. 

p. and Endocrine Clinic. Free Hospital for Women, 

roo 
ic. Mount Auburn Hospital, Cambridge. 
p.m, X-ray Conference. Dr. F. Herzan. Ward B Class- 


room, Cambridge 
:00 By appointment. Washing- 
_tonian Howie? 41 Waltham Street. 
-ray Con ference. Dr. Sosman. Stearns Auditorium, 
"Kew Center Hospital. 
Saturpay, JANuARY 23 
*8:00-8:45 a.m. Case Presentations. pm Clinic. Joslin Auditorium, 
ew England Deaconess Hospita 
*8:30-10:00 a.m. Orthopedic Stal Conference, Boston City Hospital. 
*9:00 a.m. Proctology Clinic. Peter Bent Brigham Hospita 
*9:00 a. Clinic. Peter Bent Brigham Hospital. 
*9:00-10:30 a.m. Surgical Grand Rounds. Stearns Auditorium, 
New Ee land Center Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the ee Clinic. Torta Auditorium, New England 
Deaconess Hospital. 
10:30-11:00 a.m. Surgical Statistical Meeting. Stearns Auditorium, 
New England Center Hospital. 
11:00 a.m.-12:00 m. Hematology Clini Dr. William Dameshek. 
Pratt Auditorium, New England Contes Hospital. 
Monpay, January 25 
*8:00-8:45 a.m. Case Presentations. Y aes Clinic, Joslin Auditorium, 
New England Deaconess Hospit 
*8:00-9:00 a.m. Medical and ye pe on Diabetic Foot 
Problems. New England Deaconess Hosp 
8:30-9:30 a.m. Clinic by entire Surgical Stat a Anesthesia Staff. 
Cheever Dowling "Building, Boston City Hospital. 
10:30-11:15 a.m, Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
*12:00 m.-1:00 p.m. Medical reseeivay Conference. Stearns Auditorium, 
New England Center Hospit 


*12:15-1:15 p.m. Clinicopatholo ical nee. Main Amphi- 
theater, Peter Bent Brigham Hospit 
*4:00-5:00 p.m. Pathology Stearns Auditorium, New 


England Center Hospital. 
5: p. Meeting. 
ospit 
7:00-9:00 Combined Anesthesia Resident Training Program. 
Jimmy a0 p.m, Auditorium, Children’s Medical Center. 


Harris Hall, New England Deaconess 


Tuespay, JANUARY 26 
*8:00-8:45 a.m. Case Presentations. pein Clinic. Joslin Auditorium, 
New England Deaconess Hospita 
*9:00 a.m. Geriatrics Clinic. Peter Bent Brigham Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
11:30 a.m.-12:30 p.m. Grand Rounds. 
Home, Cambridge City Hospital. 
*12:00 m. Pediatric Grand 
Building, Boston City Hospital. 
*12:00 m.-1:00 p.m. Pediatric Rounds. Burnham Memorial Hospital 
for Children’ "Massachusetts General Hospital. 
*12:00 m.-1:00 p.m. Endocrine Conference. Dr. Astwood. Stearns 
Auditorium, England Center Hospital. 
*12:15-1:15 p.m. X-ray Conference. Dr. Merrill Sosman, Main 
Amphitheater, Peter Bent Brigham Hospital. 
*12:30-1:30 p.m. Medics! Journal Club. Cafeteria, New England 
Deaconess Hospital. 
*4:30-5:30 p.m. Anesthesia Teaching Conference. Stearns Audi- 
torium, New England Center Hospita 
*5:00 p.m. Surgical Journal Review. 


Combined Services, Nurses’ 


Cheever Amphitheater, Dowling 


"Mount Auburn Hospital, 


Cambridge. 
*5:00-6:00 p.m. Service Meeting followed by Clinical Conference 
(Medical, "Surgical, Obstetrical). Faulkner Hospital. 


WeEDNEsDAY, JANUARY 27 
*8:00-8:45 a.m. Case Precomagsions. Joslin Clinic. Joslin Auditorium 
New England Deaconess Hosp 
10:30-11:15 a.m. Lecture on lees for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
*12:00 m. Boston State Hospital Psychiatric Seminar. 
Building Auditorium, 591 Morton Street, Dorchester. 
*12:00 m.-1:00 p.m. Medical Conference. Jimmy Fund Building, 
Children’ 8 Medical Center, 35 Binney Street. 
*12:00 m.-1:00 p.m. Neurosurgery and Psychiatry. Stearns Auditorium 
New England Center Hospital. 
*12: 30 m, Weekly Pathological Meeting. Joslin Auditorium, New 
Deaconess Hospita 
12: on 30 p.m. Weekly Seat "Review of Autopsies. Dr. William A, 
Meissner. Joslin Auditorium, New England Deaconess Hospital, 
*1; 10-2: 30 p.m. Pathological Conference. Dr, C, Jones. Nurses’ 
Home, City Hospital. 
2:00-3:00 p.m. Pediatric Conference for Practitioners. Jimmy Fund 
Building, Children’s Medical Center, 35 Binney Street. 
*4:00-5:30 p.m. Fracture Lecture. Boston City Hospital. Ss 
*4:00-6:00 p.m. Overholt Thoracic soaterese. Joslin Auditorium, 
New England Deaconess Hospita 
*5:00 p.m. American Cancer ae 
Thyroid. Dr. William B. Parsons, 
Center, 35 Binney Street. 


Reception 


Telecast. Cancer of the 
hildren’s Cancer Research 


*Open to the medical profession. 


